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ABSTRACT OF THESIS
A s e r ie s  o f  s ix  a lk o x y s u b s ti tu te d  diphenylm ethylam ines 
was p rep a red  and th e  amines were examined f o r  b o th  o p t ic a l  
and chem ical i n s t a b i l i t y .  Compared w ith  th e  carbon-oxygen 
bond in  th e  co rrespond ing  a lc o h o ls , th e  c a rb o n -n itro g e n  bond 
was found to  be more s ta b le  (a s  e x p ec te d ). In d eed ,
( +) - a ,  a - (  2 ,4 ,4 ’ - t r i e  thoxy d ipheny l) m ethyl amine was found to  
be o p t ic a l ly  s ta b le .
The known i n s t a b i l i t y  of th e  in te rm e d ia te  d ia ry lk e to x im es  
was encoun tered  and f u r th e r  dem onstrated  by t h e i r  nove l 
Beckmann rearrangem ent a t  an e le v a te d  te m p e ra tu re .
The above amine e x h ib ite d  chem ical i n s t a b i l i t y  b o th  as 
i t s  s a l t s  and as i t s  a c y l o r  su lphony l d e r iv a t iv e s ,  g iv in g  
r i s e  to  n on -n itrogenous polym ers. I t  was n o t found p o s s ib le  
to  d e te c t  th e  expec ted  carbonium -ion  in te rm e d ia te s  by s ta n d a rd  
m ethods, b u t b o th  to luene-jD -sulphonam ide f accompanied by an 
aldehyde, and b enzamide were i s o la t e d  from th e  a p p ro p r ia te  
r e a c t io n  m ix tu re s .
Only w ith  d e r iv a t iv e s  o f  th e  u n s u b s t i tu te d  amine were 
c h a r a c te r is a b le  s c is s io n  p ro d u c ts  o b ta in ed ; the  carbonium -ion  
b e in g  d e te c te d  as d e r iv a t iv e s  o f  sym-trim ethoxybenzene .
This was s im i la r ly  used  to  show th a t  th e  known a c id - c a ta ly s e d  
rearrangem en t o f  N -diphenylm ethyl sa licy la m id e  was i n t e r -  
m o lecu la r .
The decom position  o f  a , a - (2 -hydroxydiphenyl)m ethylam ine 
h y d ro ch lo rid e  a ffo rd e d  a  no n -n itro g en o u s polym er and n o t th e  
h i th e r to  accep ted  ben zo x e t.
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I N T R O D U C T I O N
1INTRODUCTION
The now c la s s ic  work o f  J.K enyon and h is  sch o o l has 
e s ta b l is h e d  th e  g e n e ra l e x te n t o f th e  occurrence  o f  a lk y l -  
oxygen s c is s io n  in  a lco h o ls  and t h e i r  d e r iv a t iv e s ,  m ain ly  o f
Kenyon, Q uart. Rev. , 1955, 9, 2 03 ). Such a s c is s io n  appears 
to  be w ith o u t a g e n e ra l is e d  p a r a l l e l  among m olecules i s o -  
e le c tro n ic  w ith  t h i s  oxygen system . The c lo s e s t  analogy  would 
be th e  m o n o su b stitu ted  am idines ( lb )  w herein  th e  oxygen u n i t  
i s  re p la c e d  by an imino u n i t .
t h e i r  c a rb o x y lic  a c id  d e r iv a tiv e s  ( l a )  (A.G-.Davies and J .
HNR
( la )  R.C'TV
OR*
0
R * 0  + r . c ;
OH
(I c )  R .c""~ -v
0
0 N H R T NH +
( lb )  R .C ^
^NH
There are  no re c o rd ed  examples o f am idines b e in g  c leav ed  
in  l iq u id  ammonia i n  th e  p resence  o f  a s u i ta b le  (Lewis) a c id
2such as ammonium c h lo r id e , o r even o f any in v e s t ig a t io n  o f  
o p t ic a l ly  a c tiv e  am idines w ith  t h i s  a sp e c t i n  m ind. S e v e ra l
a u th o rs , however, have shown th e  analogy betw een am idines
and carb o x y lic  ac id s  (E.C.W agner, J . Org. Chem. , 1940, 5,  133)
to  th e  e x te n t o f r e f e r r in g  to  the  form er as c a rb a x y lic  a c id s
(E .P .C o rn e ll , J . Amer. Chem. Soc. ,  1928, JjO, 3311).
The work d e sc rib e d  in  t h i s  th e s i s  has been  concerned  w ith  
the  le s s  c lo se  an a lo g u es , th e  amides ( i c ) , where on ly  one 
oxygen atom has been  re p la c e d  by th e  im ino u n i t .  The 
isom eric  im in o e th e rs , in cap ab le  o f  tau ton ierism , are  n o t 
com parable,
The n a tu re  o f  th e  a c id ic  m oiety has been  shown to  have a 
marked in f lu e n c e  upon th e  b eh av iou r in  h e te r o ly s i s  o f  th e  
e s te r s  in  Kenyon’s work. The a lco h o l a ,a - (2 ,4 ,6 - t r im e th o x y -  
d iphenyl)m ethanol which as th e  a c e ta te  i s  s u b je c t  to  f a c i l e  
alky1-oxygen c leav ag e , i s  s ta b le  as th e  th io a c e ta te  tow ard 
b o i l in g  m ethanol ( J . Chem. Soo. , 1952, 4964). T h e re fo re , 
s e v e ra l  a c id  d e r iv a t iv e s  o f  th e  amines were p rep a red  and were 
su b jec te d  to  h y d ro ly t ic  m edia, so th a t  any s im i la r  e f f e c t s  
would' b e  n o tic e  d.
3The amines used were d i r e c t l y  analogous to  th e  d ip h e n y l-  
m ethanols so e x te n s iv e ly  examined "by Kenyon jet a l . ,  a l l  be in g  
o f  th e  a.,a-diphenylm ethylam ine ( i i )  ty p e .
a b i l i t y  o f Amines.
I t  was o f obvious i n t e r e s t  to  determ ine c o n c u rre n tly  th e  
chem ical and o p t ic a l  s t a b i l i t y  o f th e  amines them selves and in  
l im ite d  in s ta n c e s  t h i s  was done. I n s t a b i l i t y  o f  a chem ical 
n a tu re  on ly  was found.
Some amines and t h e i r  d e r iv a t iv e s  have been  p re v io u s ly  
examined and e a r ly  work by W .J.Pope and A.W,Harvey ( j .Chem.
Soc. , 1901 , 79.> 7b) and, more r e c e n t ly ,  by P .E .R ay and 
E .K re ise r  ( j . Amer. Chem. Soc. , 1945, 67, 504; 1947, 69 , 3068) 
had in d ic a te d  t h a t  two amines a t  l e a s t  were o p t i c a l ly  u n s ta b le .
4The form er au th o rs  a s s e r te d  t h a t  (+ ) -1 ,2 ,3 ,4 “ te b ra h y d ro - 
naphthyl-2-am ine was e x te n s iv e ly  racem ised  d u rin g  i t s  
l ib e r a t io n  from i t s  s a l t s  and during  r e a c t io n  a t  th e  n i tro g e n  
atom. T his c o n f l ic te d  w ith  th e  known o p t ic a l  s t a b i l i t y  o f  
the  co rrespond ing  te tra h y d ro n a p h th o l ( J .P ic k a rd  and J.K enyon,
J . Chem.Soc. , 1912, 101^ , 1427), f o r  o f the  two m olecu les th e  
a lc o h o l shou ld , i n  th e o ry , be th e  l e s s  s ta b l e .  The anomaly 
was re so lv e d  by a d e ta i le d  in v e s t ig a t io n  (A.G-.Davies,
E.E.Edwin, and J.K enyon, J . Chem. Soc. , 195&, 250) which showed 
th e  amine to  be o p t ic a l ly  s ta b le  and which in d ic a te d  th a t  an 
incom plete r e s o lu t io n  of th e  o p t ic a l  an tip o d es  was th e  b a s is  
o f th e  erroneous c la im . The second c la im , by Ray and K re is e r ,  
was d isp roved  by th e  same in v e s t ig a to r s  ( idem . i b i d . , 1958, 1950) 
who showed th e  supposed o p t ic a l  i n s t a b i l i t y  o f  m ethyl 
9-am inofluorene-1 -c a rb o x y la te  to  be s o le ly  due to  th e  chem ical 
i n s t a b i l i t y  o f th e  amine tow ards th e  atm osphere.
Much c lo s e r  in  s t r u c tu r e  to  th e  amines w ith  which t h i s  
in v e s t ig a t io n  i s  concerned  i s  x an thy lam ine . T his amine has
been found to  show many anomalous re a c t io n s  even i n  th e  
e a r l i e s t  in v e s t ig a t io n s ,  by R .Eosse ( Compt. re n d u s , 1906 , 143,
5749); th e  ketone d id  n o t g ive th e  oxime by  s ta n d a rd  m ethods, 
o r r e a c t  under th e  more fo rc in g  c o n d itio n s  o f  th e  L euchart 
r e a c t io n .  The th io k e to n e  was found to  be th e  n e ce ssa ry , 
a c t iv a te d  in te rm e d ia te  f o r  su c c e s s fu l  ox im ation  (F.G-.Mann and 
J .H .T u rn b u ll, J . Chem. Soc. « 1951, 757) u n t i l  N.Campbell,
S.R . MaCallum, and D .J.M ackenzie ( j . Chem. Soc. , 1957, 1922) 
o b ta in ed  th e  oxime by a d i r e c t  ro u te . The long  re a c t io n  
p e rio d  in v o lv ed  be ing  re m in isc en t o f th e  s o - c a l le d  " le th a r g ic  
r e a c t io n s ” o f  D .E .Pearson  and E.E.G-reer ( j . Amer. Chem. Soc. ,
1955, J 7 ,  6649). The oxime, once o b ta in e d , i s  s t i l l  u n re a c tiv e , 
r e q u ir in g  b o i l in g  w ith  pheny lhydrazine  f o r  tw elve hou rs fo r  
co n v ersion  in to  the  phenylhydrazone. Fosse had  a lre a d y  shown 
th a t  th e  x an th y lace tam id e , d e riv e d  r e a d i ly  from x an th y d ro l and 
acetam ide, d id  n o t g ive  acetam ide on h y d ro ly s is .  Mann and 
T u rn b u ll id e n t i f i e d  xanthone as th e  p ro d u c t o f a c id  h y d ro ly s is  
and showed t h a t  no h y d ro ly s is  o c cu rred  w ith  b a s ic  c a t a ly s t s .
Only the  a c e ta te  and p e rc h lo ra te s  p o sse ssed  any re a so n a b le  
s t a b i l i t y ,  b o th  th e  h y d ro ch lo rid e  ( i n  h o t w a te r) and th e  
p ic r a te  ( i n  h o t e th a n o l)  occasioned  a lk y l-n i t ro g e n  c leavage 
w ith  lo s s  o f  ammonia. There does n o t appear to  have been  any 
in v e s t ig a t io n  in to  th e  o p t ic a l  s t a b i l i t y  o f  x an th y lam in e .
6Modes o f  H y d ro ly s is ,
No f u r th e r  claim s fo r  the  o p t ic a l  instability o f  an amine 
(w ith  th e  n i tro g e n  a tta c h e d  to  the  asymmetric carbon atom) have 
been  made, b u t th e  a lk y l-n i tro g e n  s c is s io n  im p l ic i t  i n  th e  above 
a s s e r t io n s  has been  found to  occur in  th e  h y d ro ly s is  o f  a 
number of N -a lk y la te d  sulphonam ides. This i s  n o t e n t i r e l y  
unexpected  s in ce  M .J.S . Dewar ( ’E le c tro n ic  Theory o f  O rganic 
C hem istry1, D .U .P ., 1949, p.123) in d ic a te s  th a t  t h e i r  oxygen 
analogues, the  su lphon ic  e s t e r s ,  c leav e  alm ost e x c lu s iv e ly  by 
a lky l-oxygen  f i s s io n .
R e su lts  were o b ta in e d  by P .A .B risco e , P .C h a lle n g e r , and 
P .S . Duckworth ( j . Chem. Soc. ,  1956, 1755) w ith  1:1 h y d ro c h lo ric  
a c id  h y d ro ly s is  o f  some N -a lk y la te d  to luene-jo-sulphonam ides 
which showed t h a t  whenever th e  N -su b s ti tu e n t was m e c h a n is tic a lly  
capable o f form ing a s ta b le  type  o f carbonium -ion , e .g .  cinnam yl, 
1-p h e n y la lk y l, th e n  toluene-jg-sulphonam ide cou ld  r e a d i ly  be 
o b ta in ed  and i s o la te d ,
p ro to n a te d  sp ec ie s
C onverse ly , where such an io n  co u ld  n o t be a n t ic ip a te d ,  as 
w ith  3-pheny l a l k y l , no such h y d ro ly s is  was observed . Some o f 
th e se  l ib e r a te d  a lk y l  s u b s t i tu e n ts  were d e te c te d  as th e  g e n e ra te d  
c h lo r id e s , e._g. t - b u t y l  c h lo r id e  (84-.5$). An N -a lk y l f i s s i o n  
(b u t in  th e  h y d ro ly s is  o f a carboxam ide) s im i la r ly  a t t r i b u t e d  to  
th e  s t a b i l i t y  o f th e  non -n itrogenous s c i s s io n  p ro d u c t h as b een  
re p o r te d  by L.H.Zalkow and C.D.Kennedy ( j .O rg . Chem, , 19&3, £§> 852). 
However, h e re  a n o n -c la s s ic a l  carbonium io n  i s  invoked (a s  
in d ic a te d  b e lo w ), b u t does no t in f lu e n c e  th e  b eh av io u r o f  th e  
amine (nil)* which does n o t c leave  under com parable c o n d it io n s .
T h e ir claim  f o r  p r i o r i t y  in  such an a lk y l-n i t r o g e n  s c is s io n  i n  
an amide h y d ro ly s is  seems h a rd  to  j u s t i f y  in  th e  l i g h t  o f  the  
p u b lic a tio n s  in d ic a te d  l a t e r .
8-CO
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A f u r th e r  c o n tr ib u tin g  f a c to r  i n  any a lk y l-n i t r o g e n  s c is s io n  
cou ld  be s t e r i c  s t r a i n .  I t  had been  shown by J .A .L e is te n  (J . Chem. 
Soc. . 1956, 1572) th a t  th e  mechanism o f  e s t e r  h y d ro ly s is  i n  a 
s tro n g  a c id  was dependent upon th e  n a tu re  o f  th e  a lk a n o l m o ie ty . 
W ith in c re a s in g  b u lk in e s s , th e  mechanism changed from norm al AC 
to  AL s c is s io n  (a lth o u g h  th e  in h e re n t  in c re a s e  i n  th e  h y p e r- 
co n ju g a tiv e  e f f e c t  i n  p a ss in g  from p ro p y l to  t - b u t y l  must make a
9s ig n i f ic a n t  c o n tr ib u tio n  to  t h e i r  r e s u l t s ) .
In  l a t e r  work on amides ( i c ) , J .A .D u ffy  and J .A . L e is te n  
( J . Chem. Soc. , 1960, 853 and re fe re n c e  c i te d )  showed t h a t  where 
R i s  e le c t ro n  d o n a tin g  th e  h y d ro ly s is  r a t e  was in c re a se d ; and 
co n v e rse ly . They were le s s  c e r t a in  o f  th e  e f f e c t  o f  R 1, w hether 
i t  be e le c tro n -d o n a tin g  o r - a t t r a c t i n g  i t  would a u to m a tic a lly  be 
s e l f - in h ib i t i n g  on th e  b a s is  o f  t h e i r  mechanism (shown be low ).
For th a t  which in c re a se d  th e  c o n c e n tra tio n  o f (IVa) would decrease  
i t s  h e te r o ly s is  to(iV b) ( and co n v erse ly ) b u t in  a manner n o t 
e a s i ly  p rede term ined .
->R .C ©  + R'.NH
ii ^
0
(Io) (IVa) (n ib )
A f u r th e r  c o n tr ib u tio n  to  th e  s tu d y  o f  a lk y l-n i t r o g e n  
s c is s io n  was made by R .N .Lacey ( J . Chem.S o c . ,  i9 6 0 , 1633) who
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s u c c e s s fu lly  c leav ed  a number o f  N -t-a lky lsu lphonam xdes, 
carboxajaides, and asym m etrica lly  d is u b s t i tu te d  u reas  in  s tro n g  
o r co n ce n tra te d  su lp h u ric  a c id .  The b e s t  r e s u l t s  were o b ta in e d  
w ith  s u b s t i tu e n ts  p o sse ss in g  b o th  th e  a t t r i b u t e s  o f  carbonium - 
io n  s t a b i l i t y  and s t e r i c  b u lk in e s s , namely w ith  th e  t - b u t y l  
group (a lre a d y  used w ith  su ccess  by P .A .B riscoe, e t  a l . ) ,  the  
neopen ty l group showed no such tendency  to  a lk y l-n i t r o g e n  
c leav ag e .
The a c i d - l a b i l i t y  o f th e  t - b u t y l  group had a lre a d y  been 
shown, a lthough  unacknowledged by th e  above a u th o rs , i n  th e  
dem onstration  o f  N -a lk y l c leavage o f  N -t-a lk y lam id es  by 
J . J . R i t t e r  and P .P .M in ie r i ( J . Amer. Chem. Soc. , 194-8, 70? 4-045)*
N -t-b u ty l and N -t-octy lam ide  gave h ig h  y ie ld s  o f  th e  amine 
on ly  under b a s ic  h y d ro ly s is  (a lth o u g h  tim e-consum ing f o r  th e  
fo rm er); i n  15% h y d ro c h lo ric  a c id  however r a p id  s c is s io n  o ccu rred  
to  g ive th e  a lk en e . That th e  h e te r o ly s i s  in v o lv in g  th e  t - b u t y l  
group was r e v e r s ib le  has been shown (E xperim en ta l s e c tio n )  by 
th e  i s o la t io n  o f  N -t-buty lto luene-jD -sulphonam ide from a m ix tu re  
o f  th e  a lco h o l and the  p-sulphonam ide in  a  s t ro n g ly  a c id ic  
medium. T his re v e rse  p ro cess  o f  N -a lk y la tio n  by carbonium io n s
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i s  an e x te n s io n  o f th e  known a r y la lk y la t in g  p ro p e r t ie s  n o t 
on ly  o f th e  diphenylm ethanols (j.K enyon , e t  a l . , l o c . o i t »)  
h u t a lso  of th e  trip h en y lm e th an o ls  (R .F o sse , B u ll . Soc. chim . 
F rance , 1931, [4-], 49 , 159) under s im i la r  c o n d itio n s .
D iphenylm ethanol i t s e l f  has been  su g g es ted  as a  u s e f u l  
a n a ly t ic a l  to o l  in  t h i s  r e s p e c t  by  G-.W.H.Cheeseman and 
R .C .P o lle r  (The A n a ly s t, 1962, 8 J , (1034), 3 6 6 ), namely, 
th a t  d ip h en y lm eth y la tio n  o f  amides g iv e s  r e a d i ly  c h a r a c te r is e d  
c r y s ta l l in e  d e r iv a t iv e s  o f  w id e ly  sep a ra te  m e ltin g  p o in ts ,  
During th e  course o f t h e i r  v/ork i t  was found ( idem . , J . Chem. 
S o c ., 1962, 5277) th a t  sa licy lam id e  gave a £ -d ip h en y lm e th y l 
d e r iv a t iv e ,  shown to  be 5“ diphenylm ethyl~2-hydroxybenzam ide ( V) 
and th a t  i t  can a r is e  from th e  N -diphenylm ethyl d e r iv a t iv e  by 
a c id -c a ta ly s e d  rearrangem ent in v o lv in g  a lk y l-n i t r o g e n  s c is s io n ,  
This rearrangem ent has been shown to  be in te rm o le c u la r
OH
conh2 ^
PhgCHOH
CONE
CHPh
C0NHCHPh2
(E xperim en tal s ec tio n ) by th e  d ip h en y lm eth y la tio n  o f 1 ,3 ,5"“ 
trim ethoxybenzene in tro d u c e d  as a co m p etito r fo r  any carbonium  
ions in  th e  r e a c t io n  medium.
D oubtless th e  anom alies ex p erien ced  in  th e  use o f 
xan thhydro l f o r  s im ila r  c h a r a c te r is a t io n  o f  s a lic y la m id e , as 
in d ic a te d  by S'.Wild ( 'C h a r a c te r i s a t io n  o f  O rganic Compounds', 
C .U .P ., 1948, p .1 94 ), are due to  a s im i la r  n u c le a r  a t ta c k .
The r a te  o f h y d ro ly s is  in  one a lk y l-n i t ro g e n  h e te r o ly s i s
has been m easured (Shomo D ayagi, B u l l .R es . C ouncil o f I s r a e l .
1961, 10A, 152). I n  a m ix ture  o f su lp h u ric  and a c e t ic  ac id s
( th e  p re fe r re d  h y d ro ly tic  medium i n  th e  p re se n t w ork ), th e
h y d ro ly s is  r a t e  o f  N -triphenylm ethy lam ides has been  shown to
be o f  th e  f i r s t  o rd e r  w ith  r e s p e c t  to  th e  amide and an A .T1AL
mechanism was proposed ( c f .  D avies and Kenyon, Q u a rt.Rev. 1955,
IX, ( 3) ,  2 28 ). The measurem ents were made s p e c tro p h o to m e tr ic a lly
Much d isp u te  has been occasioned  in  the  l i t e r a t u r e  by th e  
su b je c t o f  th e  p ro to n a tio n  o f  th e  amide system . A r e c e n t ,  
s h o r t review  a r t i c l e  by A .R .K a tr itsk y  and R .A .Y .Jones*has 
covered  th e  r e le v a n t  p o in ts  and w e ll  summarised th e  ev idence in
fav o u r o f O -p ro to n a tio n  o f  c a rb o x y lic  amides b u t always w ith  
re fe re n c e  to  norm al h y d ro ly s is  p ro d u c ts . L a te r  work by 
R .J .G -ille sp ie  ( Can. J . Chem. , 1963, 4].? 148) has confirm ed  t h i s  
view u sin g  n u c le a r  m agnetic resonance d e te rm in a tio n s  i n  
f lu o ro su lp h u r ic  a c id . The same a u th o r , however, th e n  went 
on to  show th a t  sulphonam ides in  c o n ce n tra te d  su lp h u r ic  a c id  
were N -pro tonated  ( idema .jb id »» 1963, 41,, 2642).
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DISCUSSION
That the  bond betw een carbon  and n i tro g e n  i s  more s ta b le  
th an  th a t  betw een carbon  and oxygen im p lie s  a g r e a te r  e le c t r o n ic  
s t r a i n  must be imposed upon th e  fo rm er to  e f f e c t  a com parable 
s c is s io n .
In  th e  d e r iv a tiv e s  ( i l )  o f a ,a-d ipheny lm ethy lam ine  one can
expec t a lk y  1 -n itro g e n  s c is s io n  to  occur on ly  ?*rhere R* and RH 
c o n fe r s u f f ic ie n t  s t a b i l i t y  upon any g e n e ra te d  carbonium  io n
are  two in f lu e n c e s  to  be c o n s id e re d , m o lecu lar s t r u c tu r e  and 
environm ent. The fo rm er would in c lu d e  e le c t r o n  w ithdraw ing
R = carboxy o r su lphony l 
re s id u e s .
R
( i i )
-f
f o r  i t  to  be form ed in  p re fe ren ce  to  R . C onsequently  th e re
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groups i n  R b es id e s  th e  e le c tro n  d o n a tio n  to  be ex p ec ted  from 
th e  a lk o x y -s u b s t i tu e n ts , and th e  l a t t e r ,  a c id ic  and b a s ic  
media.
Although b a s e -c a ta ly s e d  h y d ro ly s is  i s  much f a s t e r  th a n  
a c id ic  h y d ro ly s is  (T .W .J.T ay lo r and W.Baker, 'S idgw ick’s 
O rganic C hem istry o f  N itro g e n ’ , O .U .P ., London, 1949, p .145) 
and the  a b s t r a c t io n  o f e le c tro n s  from the  n i tro g e n  atom shou ld  
have made i t  even more s u sc e p tib le  to  base h y d ro ly s is ,  th e  e a r ly  
r e s u l t s  i n  t h i s  work shoired co n s id e ra b le  s t a b i l i t y  i n  such a 
system . These r e s u l t s  coupled  w ith  th e  marked in s o l u b i l i t y  
o f  the  compounds, p a r t i c u l a r ly  i n  aqueous m edia, made a c id  
h y d ro ly s is  th e  method o f  c h o ice .
I n  g e n e ra l , th e  most s e n s i t iv e  t e s t  o f  th e  s t a b i l i t y  o f  
any bond a tta c h e d  to  an asymm etric carbon  atom i s  t h a t  w hich 
u n t i l i s e s  th e  o p t ic a l  r o ta to r y  power o f  th e  m olecu le ; a 
t r a n s ie n t  s e p a ra tio n  o f  th e  bonded m o ie t ie s ,  w hile  n o t p e rm itt in g  
th e  d e te c t io n  o f  s e p a ra te  frag m en ts , does ev idence  i t s e l f  i n  th e  
reduced o p t i c a l  p u r i ty  o f  th e  s t a r t i n g  m a te r ia l .
The work o f J  .Kenyon and h is  schoo l on th e  d iphenylm ethanols
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(from  w hich, t h i s  th e s i s  i s  an e x te n s io n ) , had  shown th a t  
o p t ic a l  i n s t a b i l i t y  was a lso  to  he found in  r e l a t e d  a lc o h o ls  
such as th e  te tra h y d ro n a p h th o ls , h u t th a t  such a lco h o ls  were 
com parative ly  s t a b l e .  C onsequently , a c la im  th a t  a t e t r a -  
hydronaphthylam ine (w ith  th e  in h e re n t ly  more s ta b le  carbon - 
n itro g e n  bond) had shown o p t ic a l  i n s t a b i l i t y  was checked.
T h is , l i k e  one o th e r  s im i la r  c la im , was found to  be in  e r r o r  
(A.G-.Davies, E .E .Edw in, and J.K enyon, J . Chem. Soc. ,  1957, 3158).
A ccord ing ly , (and  to  p a r a l l e l  Kenyon’s "work) s e v e ra l  
a lk o x y -s u b s t i tu te d  a ,a-d ipheny lm ethy lam ines ( i l )  were p rep a red  
and two o f th e s e  were o b ta in ed  in  o p t ic a l ly  a c tiv e  form . I t  
was found th a t  a ,a-(4-m ethoxydiphenyl)m ethy lam ine ( i l a )  was 
o p t ic a l ly  s ta b le  u n d er th e  ( a lk a l in e )  c o n d itio n s  t h a t  had 
prom oted, n o t ju s t  r a p id  ra c e m isa tio n  o f  th e  analogous m ethanol, 
b u t a lso  i t s  chem ica l decom position . S im ila r ly ,  a , a - ( 2 ,4 -  
dime th o ^ d ip h e n y l)  me thylam ine ( l i b )  proved to  be ch em ica lly  
s ta b le  under th e se  c o n d it io n s . I t  i s  perhaps s u r p r is in g  th a t  
th e  b i s - e th e r  ( V i) , and no t th e  N -alky lace tam ide  ( T i l ) , was 
i s o l a t e d  when g , 4-dime thoxydiphenylm ethanol was c leav ed  by 
a c id  i n  th e  p resen ce  o f  acetam ide. By analogy w ith  the 
m ethano ls, o p t ic a l  i n s t a b i l i t y  i n  th e  amines i s  more l i k e l y  to
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occur i f  th e y  c o n ta in  th e  2 ,4 * 6 -trim ethoxypheny l group; 
a ttem pts to  sy n th es ise  such an amine were u n s u c c e s s fu l.
The phenyl g roup , capab le  o f  a c t in g  as e i t h e r  an  e le c t r o n  
s in k  o r so u rce , re q u ire d  s u b s t i t u t io n  by an a lkoxy-g roup  to  
ensure  th a t  i t  d id  n o t absorb  any o f  th e  d o nating  e f f e c t s  o f 
th e  o th e r ,  s u b s t i tu te d ,  r in g .  T his c o n s id e ra tio n  had some 
su p p o rt from th e  more f a c i l e  s c i s s io n  o f  d ia n isy lm e th an o l 
(M .E .B alfe , J.K enyon, and E .M .Thain, J . Chem. Soc. , 1952, ?90)
OMe/
> CHPh.NHCOCH.
CH(0H)Ph
(VI)
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compared w ith  t h a t  o f 2 ,4-dim e thoxydiphenylm ethanol (A.G-. 
D avies, E.E.Edwin, J.K enyon, and A Jifalsh, J . Chem. Soc. , 1957, 
3158). To ensure  asymmetry a t  th e  c e n t r a l  carbon  atom, 
d if f e r in g  s u b s t i tu e n ts  in  th e  two r in g s  had to  be used . The
and one c a rry in g  u n lik e  alkoxy groups i n  th e  two r in g s .
Now although  t-b u to x y  as th e  second s u b s t i tu e n t  would 
ensure  n o t only  dissym m etry b u t a lso  a la rg e  e le c t r o n  r e le a s e ,  
i t s  a c i d - l a b i l i t y  would make i t s  use l im ite d ;  so th e  ethoxy 
group was chosen, and th e  p re p a ra t io n  o f  th e  novel amine 
(Ele) was a ttem pted  by the  s ta n d a rd  s y n th e t ic  ro u te  (Scheme A ).
nex t amines to  be examined were a , a - ( 2 ,4 ,4 f - tr im e th o x y  d ipheny l) -  
methylamine '^ I I c ) , which d id  show some chem ical i n s t a b i l i t y ,
RO OR*
( l i e ;  R = £ - l t ,  R* = £-Me) Spheme A
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Chem istry of* th e  In te rm e d ia te s . The i n s t a b i l i t y  o f the  
"benzophenonen oximes i s  w e ll  known, even benzophenone oxime 
i t s e l f  decomposes i f  l e f t  i n  c o n ta c t w ith  the atm osphere and 
must be s to re d  in  a dry i n e r t  gas; i n s t a b i l i t y  o f  th e  oxime 
o f  4 -e th o x y -4 ’ -methoxybenzophenone was th u s  to  be ex p ec ted  
b u t th e  very  h igh  degree o f  i n s t a b i l i t y  found was n o t .  The 
degrees of i n s t a b i l i t y  in  benzophenone-type oximes re c o rd ed  
in  th e  l i t e r a t u r e  cannot be r e l a t e d  to  th e  a r i th m e tic  sum o f 
the  e le c tro n  d o n a tio n  to  be ex p ec ted  from the  in d iv id u a l  
s u b s t i tu e n ts ;  c o n s id e r f o r  exam ple, th e  reco rd ed  i n s t a b i l i t y  
o f th e  nitrobenzophenone oximes which a c tu a l ly  c a r ry  e le c t r o n -  
w ithdraw ing groups (D .L.Brady and R .P.M ehta, J . Chem. Soc. 9 1924,
125* 2297) . Ho?/ever, i t  seemed reaso n ab le  to  a t t r i b u t e  th e  
p a r t i c u la r ly  s h o r t - l iv e d  s t a b i l i t y  o f  th e  ethoxymethoxyoxime 
to  an unexpected ly  la rg e  e le c t r o n  r e le a s e ,  presum ably a r i s in g  
from the  e thoxy-group . O bservations w ith  the  co rrespond ing  
a lc o h o l, which was in  p re p a ra t io n  a t  th e  tim e , were found to  
confirm  t h i s  (j.K enyon and P .R .S haran , J . Chem. Soc. , 1963, 4 084). 
The tendency  f o r  a lky l-oxygen  f i s s io n  in  4 ~ e thoxy-4 ! -m ethoxy-
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d iphenylm ethanol th e y  found  to  he e ig h t f o ld  t h a t  o f  th e  
co rrespond ing  dimethoxy a lc o h o l . A tte n tio n  having been  drawn
to  th e  p o t e n t i a l  o f  th e  e th o x y  group, f u r th e r  s y n th e tic  e f f o r t s  
were d i r e c te d  tow ards s u i ta b le  amines c a r ry in g  t h i s  s u b s t i tu e n t .
The s y n th e s is  o f  th e s e ,  and th e  p reced in g  am ines, which 
a re  l i s t e d  below , a ffo rd e d  a few f u r th e r  p o in ts  o f  i n t e r e s t .
q ,q - (  x-A lkoxy diphe ny l) me th y  1 amine s ( i l )
4-Methoxy (d) 4-E thoxy
2 ,4-Dimethoxy (_e) 4 -E th o x y -4 ’ -methoxy
2 ,4 ,4 ’ -T rim et hoxy ( f )  2 ,4 ,4 ’ -T r ie  thoxy
There a re  few p u b lish e d  methods f o r  th e  O -e th y la tio n  o f  
p o ly p h en o ls . An e a r ly  s tu d y  by H.H.Hodgson and H .Clay ( J .  
Chem. Soc. , 1930, 1872), who p re p a red  0 ,0 ’ - d ie th y l r e s o r c in o l  i n  
poor y i e l d  by s ta n d a rd  methods ( i s o la t in g  th e  m onoethyl e th e r  
as t h e i r  m ajo r p ro d u c t) , showed t h a t  th e  second hydroxyl cou ld  
be more r e a d i ly  m eth y la ted  (Scheme B ).
(a )
(£>
(°>
EtO Et0
f a c i l e  d i f f i c u l t
Scheme B
I t  i s  o f  i n t e r e s t  to  n o te  t h a t  th e y  had  shown th e  e thoxy  
group to  be more e f f e c t iv e  as  an e le c t ro n  d o n a to r by  th e  
p re p a ra t io n  o f  th e  n i t r o s o  com pound(VIlJ. N itro u s  a c id  had 
no e f f e c t  upon th e  co rresp o n d in g  d im ethy l e th e r .  A more 
re c e n t and d e ta i le d  s tu d y  o f  th e  e th y la t io n  o f  r e s o r c in o l  by
EtO OEt
HONO
EtO-
(V IIl)
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H .B redereck, I .I ie n n ig , and ¥ .Ran (Chen. R e r . , 1953y 1-083). showed 
th a t  r e s o r c in o l  and d ie th y l  su lp h a te  a t  pH 8-9 gave p ro d u c ts  
markedly dependent upon th e  s o lv e n t , and o b ta in e d  always as 
t h e i r  m ajor p ro d u c t th e  m onoethyl e th e r j  an optimum y ie ld  o f  
the d ie th y l  e th e r  was o b ta in e d  (28$>) i n  ace to n e .
I n  view o f  o u r own knowledge d f  i t s  e f f ic a c y  as b o th  
so lv en t and ’promotor* in  a lk y la t io n s ,  dim ethylform am ide was 
used , i n i t i a l l y  w ith  the  preform ed and d r ie d  disodium  s a l t  
o f r e s o r c in o l ,  b u t l a t e r  i t  was found  to  be more c o n v en ien t, 
and w ith o u t any lo s s  o f  th e  anhydrous n a tu re  o f  th e  r e a c t io n  
m ix tu re , to  p repare  i t  i n  s i t u  u sing  added sodium hydride*
The b i s - s a l t  r e a c te d  exotherm ic a l l y  w ith  e th y l  bromide and 
the  r e q u ire d  b i s - e th e r  was i s o la te d  i n  c o n s is te n t ly  h ig h  y ie ld s  
(c a . 70/o), I n  view o f  th e  ex c lu s iv e  C -a lk y la t io n  c la im ed  f o r  
sodium phenoxide i n  heterogeneous r e a c t io n s  (N.Korhblum and 
A .P. Law rie, J . Amer. Chem. Soc. , 1959, 81 , 2705), th e  h ig h  y ie ld  
o f th e  0 -a lk y la te d  p ro d u c t from a su sp en sio n  o f  th e  disodium  
s a l t  must be a t t r ib u te d  to  a s ig n i f i c a n t  c o n c e n tra tio n  o f  th e  
s a l t  i n  s o lu t io n .  The use o f  dim ethylform am ide f o r  th e  
0 -a lk y la t io n  o f a phen o l has been  re p o r te d  by  E .,Jaunin  and
J.-P .M agnenat ( H elv. Chim. A c ta , 1959, 62, 328) who o b ta in e d  
h igh  y ie ld s  o f  polym ethylenedioxy b i s -benzaldehydes (IX) .
CHOCHO
(IX )
,0Na
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The s u b s t i tu te d  benzophenones were o b ta in e d  i n  c o n s is te n t ly  
h igh  y ie ld s  ( E r ie d e l-C ra f ts )  w ith o u t s id e - r e a c t io n s  w ith  two 
e x c e p tio n s . 0 ,0 ’-D im ethyl r e s o rc in o l  and a n is o y l-c h lo r id e  
in  benzene gave th e  a n iso a te  e s t e r  (x) o f  J3-m ethy l r e s o r c in o l  
as a m inor (15/°) p ro d u c t; in  m ethylene d ic h lo r id e  no e s t e r  was 
i s o la te d .  The second e x ce p tio n  was th e  ready  d e -e th y la t io n  
o f th e  formed (no e s t e r  was is o la te d )  2 ,4 ,4 ’-tr ie th o x y b en zo p h en o n e . 
Extrem ely s e n s i t iv e  to  th e  r e a c t io n  te m p e ra tu re , a n e a r ly  
q u a n t i ta t iv e  y ie ld  o f 4,4* -diethoxy-2-hydroxybensophenone (Xl)
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was o b ta in e d  from re f lu x in g  m ethylene d ic h lo r id e  w hereas 
below 15° th e  o -e thoxy  group was n o t c leav ed  (alum inium  
t r i c h lo r id e  ?<ras th e  c a t a l y s t  i n  th e se  exam ples).
T his ty p e  o f  d e a lk y la t io n  o f benzophenone e th e r s ,  
p a r t i c u la r ly  in  th e  o rth o - p o s i t io n  i s  w e ll documented (A .E, 
Thomas, 'Anhydrous Aluminium C hlo ride  i n  O rganic C hem istry ’ , 
R einhold  P u b lish in g  C o., New York, 194-1, p .2 1 1 ) , and th e  
g re a te r  tendency  o f  an e th y l  e th e r  to  c le a v e , compared w ith  
a m ethyl e th e r  ( th e  o r th o -methoxy group was n o t so tem p era tu re  
s e n s i t iv e )  has been in d ic a te d  by th e  work o f  J .A .Jacq u es  and 
J .A .L e is te n  ( J . Chem. Soc. , 1961, 4963) on n itro e th o x y b e n z e re s .
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N otw ithstand ing  th e  su c c e ss fu l p re p a ra t io n  o f  d ie th o x y  
benzene, the  hydroxy ketone was u n a l te r e d  by s im i la r  c o n d itio n s . 
The m o re-standard  methods o f  a lk y la t io n  were u n su c c e ss fu lly  
t r i e d  b u t  th e y  were a lre a d y  known to  be o f  l i t t l e  v a lu e  from 
the  l i t e r a t u r e ,  as f o r  example, th e  u n su c c e ss fu l a ttem p t to  
m ethy la te  th e  very  analogous ^-hydrasyxanthone by E .D reher and 
S t ,  von K ostanecki (B er„ , 1893, 26, 7 1 ).
The oximes were o b ta in e d  s a t i s f a c t o r i l y  under s ta n d a rd  
c o n d itio n s  w ith  th e  ex ce p tio n  o f  4 -e th o x y -4 f -methoxybenzophenone 
oxime. A ll  were u n s ta b le  in  th e  atm osphere and needed c a r e f u l  
p u r i f i c a t io n  by c r y s t a l l i s a t i o n  b e fo re  b e in g  s to re d  under d ry  
n itro g e n . The r a p id  decom position o f  s im i la r  oximes has 
been in d ic a te d  by Y .B arnard  and J .M .O n liffe  ( B u ll . Soc. dhim, 
F ran ce . 1931, 49, 1307) who s im ila r ly  found th a t  th e  re g e n e ra te d  
ketone w&s th e  m ajo r p ro d u c t; n i t r o u s  and n i t r i c  a c id s  were a ls o  
d e te c te d . An a tte m p t 7/ as made to  determ ine th e  e f f e c t ,  i f  any, 
o f  th e  s te reo c h e m is try  o f  th e  oxime upon i t s  s t a b i l i t y .
However, such was th e  i n s t a b i l i t y  o f  t h i s  oxime t h a t  th e  isom ers 
were only  o b ta in e d  a d v e n t i t io u s ly  by  se p a ra te  r e a c t io n s  and 
a ttem p ts  a t  f r a c t i o n a l  c r y s t a l l i s a t i o n  o f  any r e a c t io n  (presumed)
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m ixture gave on ly  th e  h ig h e r  ra.p . form . The o th e r ,  c o n c e n tra te d  
w ith  im p u r it ie s  in  th e  m other l iq u o r s ,  decomposed in  s o lu t io n  
during  th e  h an d lin g  p e rio d  o f  fo u r  to  s ix  h o u rs . An a ttem p t 
to  s e p a ra te  and id e n t i f y  the  p ro d u c ts , o th e r  th a n  th e  
re g e n e ra te d  k e to n e , by chrom atography ( alum ina-colum n) was 
u n su c c e ss fu l. I n te n s e ly  co lo u red  bands o f  s t ro n g ly  a c id ic  
m a te r ia l  adhered  to  th e  to p  o f  th e  column and co u ld  n o t be 
e lu te d  even by m ethanol.
These oximes, once c h a r a c te r is e d ,  were su b seq u en tly  
p rep a red  and th e n  red u ced  w ith o u t f u r th e r  p u r i f i c a t i o n  o f  th e  
crude m a te r ia l .  The f a i l u r e  to  p rep a re  oximes o f  any £ ,£ * -  
d is u b s t i tu te d  benzophenones by methods in c lu d in g  r e c e n t  ones 
su c c e ss fu l f o r  p re v io u s ly  im rea c tiv e  a r y l  k e to n e s , such as 
xanthone (N .Cam pbell, e t  a l , ,  J . Chem. Soc. , 1957, 1922), can 
be a t t r ib u te d  to  s t e r i c  r a th e r  th a n  e le c t r o n ic  e f f e c t s  
[M .S.Nem an ( e d . ) ,  'S t e r i c  E f fe c ts  i n  O rganic C hem istry ’ ,
J .W iley  and Sons, I n c . ,  New York, 1956, p .2 4 l ] .
The i n s t a b i l i t y  o f  th e se  oximes and th e  ease  w ith  which 
benzophenone oximes g e n e ra l ly  may be re a rra n g e d  (Beckmann) 
e s p e c ia l ly  under th e  in f lu e n c e  o f  e le c t r o n  donating  s u b s t i tu e n ts
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in d ic a te d  a h ig h  p r o b a b i l i ty  th a t  o u r oximes would undergo such 
a rearrangem ent very  r e a d i ly ,  4--Methoxybenzophenone oximes
rea rran g e  w ith  phosphorus p e n ta c h lo rid e  i n  e th e r  a t  -15°
(P .B il lo n , Ann,de Chim ie, 1927, V II, Cl O], 314) b u t w ith  
in c re a se d  e le c t r o n  donation  the  a c id  s t r e n g th  o f  th e  medium 
becomes l e s s  r e le v a n t  and in  th e  case o f  M ic h le rfs k e to n e , 
the oxime the„t had been p re v io u s ly  re p o r te d  was found 
(R .J .M orin , J .S .W arner and R ,H .P o ir ie r ,  J . Org. Chem. , 1956, 2 1 , 
616) to  be th e  b e n z a n ilid e  (X Il) , These in v e s t ig a to r s  showed
 NHCO— ( /  ' ) ----rn.le\=/
(X II)
the oxime to  be s ta b le  on ly  i n  th e  p resence  o f  an excess o f  
base b u t i n  th e  presence  o f  even a w eakly a c id ic  s a l t ,  such 
as hydroxylam ine h y d ro c h lo rid e , i t  was r a p id ly  re a rra n g e d  to  
the  a n i l id e .
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The oxim ation  procedure used  by C .T orres y  G-onasales 
( B u ll. Soc. chim. F ran ce , 1925, 37, 1591) re q u ire d  th a t  the  
ketone should  supplem ent th e  so lv e n t (e th a n o l)  in  th e  
inhomogenous r e a c t io n  m ix tu re , th e  m e ltin g  p o in ts  o f the  
alkoxybenzophe nones are  s u i ta b ly  low and gave s a t i s f a c to r y  
r e s u l t s  by t h i s  method w ith  th e  e x ce p tio n  o f  4 -e th o x y -4 !-  
methoxybenzophenone (m .p. 1 11 -112°), f o r  which a h ig h e r  
b o i l in g  p o in t s o lv e n t  was r e q u ir e d .  2-E thoxyethano l gave a
s u i ta b le  i n t e r n a l  ( r e a c t io n )  tem p era tu re  o f  118°, b u t th e  
p roducts  were now found to  be m arkedly d i f f e r e n t .  The 
Beckmann rearrangem en t p roduct (X II l)  was th e  o n ly  i s o l a t e d  
p ro d u c t. 2 ,4 “Dimethoxybenzophenone, however, gave b o th  i t s
(XIII) (xiv)
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oxime and th e  a n i l id e  (XIV),. b u t 4-niethoxybenzophenone and 
benzophenone gave o n ly  t h e i r  oxime i n  h ig h  y ie ld *  In  bo th  
cases  where rearrangem ent had o ccu rred  th e  r in g  which had 
m ig ra ted  was t h a t  c a r ry in g  th e  more pow erfu l e le c t r o n  d o n o r(s ) . 
I t  seems u n lik e ly  t h a t  any s te r e o s p e c i f ic  c laim s f o r  th e  
o rth o - s u b s t i tu te d  oxime can  be made in  view o f  th e  re c e n t 
announcement by R .J .  Crawford and C.Woo (O rganic R eac tio n  
Mechanisms, The Chemical S o c ie ty Ts S p e c ia l P u b l ic a t io n  No. 19* 
19&5, p . 151) th a t  o r th o - s u b s t i tu e n ts  (and  e le c t r o n  donors) 
a c c e le ra te  th e  Beckmann rearrangem ent o f  acetophenones b u t 
v ia  a c y c lic  in te rm e d ia te  (Scheme C ).
- Me
t
Me Scheme C
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I n  th e  p re se n t work th e  rearrangem en t was su p p ressed  
by an excess  o f  base b u t a  g ro ss  ( 300/ )^ excess was n e ce ssa ry  
to  e lim in a te  th e  rea rrangem en t o f  4 -e th o x y -4 t -m ethoxybenzo- 
phenone oxime which Yfas th e n  i s o la te d  i n  good y ie ld .
A lthough t h i s  appeared  to  be a p o s s ib le  ro u te  to  o th e rw ise  
in a c c e s s ib le  oximes i t  f a i l e d  to  g ive th e  oximes o f 
d is u b s t i tu te d  benzophenones o r o f xan thone. No rearrangem en ts  
were encoun tered  i n  e th a n o l as s o lv e n t .
A lthough sod ium -ethano l s u c c e s s fu lly  reduced  th e se  
oximes, th e  la rg e  q u a n t i t ie s  o f  re a g e n ts  in v o lv e d  p rec lu d ed  
i t s  use f o r  th e  la rg e r  s c a le  sy n th e se s . L ith ium  aluminium 
h y d rid e , which s u c c e s s fu lly  reduced  benzophenone oxime i n  
b o i l in g  te tra h y d ro fu ra n  b u t no t i n  e th e r  (N.G-.G-aylord, 
d e d u c t io n  w ith  Complex M etal H y d rid es’ , In te r s c ie n c e  P u b lish e rs  
In c . New York, 1956, P -756 ), gave a ,a -(4 -m eth o x y d ip h en y l) 
methylamine i n  good y i e ld  (b o i l in g  te tra h y d ro fu ra n )  b u t gave 
u n id e n t i f ie d  b a s ic  t a r s  w ith  2 ,4-dim ethoxybenzophenone oxime; 
i t  was a.ccord ingly  n o t used f o r  th e  more h e a v i ly . s u b s t i t u te d  
benzophenone oxim es. The tendency  f o r  secondary  amines to
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a r is e  from such  re d u c tio n s  and i t s  apparen t dependence on 
th e  e le c tro n  r e le a s in g  p ro p e r t ie s  o f  th e  oxime was shown 
by A .E .P e tra rc a  (P h .D .T h esis , P i s s . Ah s . , 1959, 1178) -  
4-m ethoxyacetophenone oxime gave a poor y ie ld  o f  th e  p rim ary  
amine.
The amines o f  g r e a te s t  " s c is s io n  p o te n t ia l"  nam ely* 
a , a - ( 2 ,4 ,4 * -trim ethoxyd ipheny l)m ethy lam ine  ( l i e )  , a , a -(4 ~  
e th o x y -4 ’ -m ethoxydiphenyl)m ethylam ine ( l i e ) ,  and a ,a -  
( 2 ,4 ,4 !-tr ie th o x y d ip h en y l)m eth y lam in e  ( l l f )  were a l l  
s a t i s f a c t o r i l y  o b ta in e d  by th e  c a t a l y t i c  re d u c tio n  o f  th e  
oxime ?d.th Raney n ic k e l  under hydrogen a t  c a . 100 abmospheres 
p re s s u re . The re d u c tio n  was perform ed i n  th e  p resence  o f  
ammonia, f o r  M .J.S.Dewar and h is  c o lle a g u e s  have shown th a t  
fluo renone  oxime, s u c c e s s fu l ly  red u ced  (Pd-C) in  th e  p resence  
o f ammonia, was n o t so reduced  in  i t s  absence, in  f a c t  i t  th e n  
l ib e r a te d  ammonia (F .A .B .A net, P.M.G-.Bavin, and M .J.S .D ew ar, 
Canad. J . Chem. , 1957, 35, 180)« The amine which th e se  
in v e s t ig a to r s  i s o l a t e d  showed none o f  th e  i n s t a b i l i t y  t h a t  
m ight have been  ex p ec ted  on th e  b a s is  o f e i t h e r  th e  i n s t a b i l i t y  
o f th e  oxime o r  th e  chem ical i n s t a b i l i t y  o f  m ethyl 9 -am in o flu o ren e - 
c a rb o x y la te , m entioned e a r l i e r .  I t  was i s o la t e d  i n  h ig h  (87%)
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y ie ld  as i t s  h y d ro ch lo rid e  by p ro longed  a c id  h y d ro ly s is  of* 
th e  N -ace ta te  d e r iv a t iv e .
The th re e  alkoxyamine s a l l  e x h ib i te d  a tendency to  
evolve ammonia u n t i l  p u r i f i e d ,  when th e y  were o b ta in e d  ( f o r  
th e  f i r s t  tim e) as s ta b le  c r y s ta l l in e  s o l id s ,  as was a lso  
t h e i r  4-methoxy analogue ( i l a ) .  In  c o n t r a s t ,  th e  o th e r  
crude amines e x h ib ite d  no tendency  to  evo lve  ammonia on 
stan d in g  and one, a ,a - (4 -e th o x y  d iphenyl) me thylem ine was 
a c tu a l ly  o b ta in e d  by th e  c a ta ly t i c  (Pd) re d u c tio n  o f  th e  
oxime in  g l a c i a l  a c e t ic - a c id .
A lte rn a tiv e  s y n th e t ic  r o u t e s . -  The ro u te  t h a t  would use th e  
most a c c e s s ib le  s t a r t i n g  m a te r ia ls  would be t h a t  one which 
proceeded v ia  th e  d ipheny lm ethano ls. The d i r e c t  co n v ers io n  
o f such an a lco h o l in to  th e  amine ( c f ,  M .E .B alfe, J.K enyon, 
and R .W icks, J . Chem. Soc. , 1946, 807) appeared  to  be a po o r 
co n v ersion  and w ith  th e  h igh  p r o b a b i l i ty  o f  s - (a n d  t - ? )  amine 
fo rm atio n . An in d i r e c t  co n v ersion  v ia  th e  chlorom ethanes and 
n itro g en o u s accep to r-m o lecu le s  j/fuch as acetam ide (benzamide 
posed fu tu re  problems o f  h y d ro ly s is )  o r  n itrobenzam ide were
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u n su ccess fu l i n  th a t  no M -a lk y la tio n  o ccu rred . A s im i la r  
r e s u l t  was o b ta in e d  w ith  p h th a lim id e , b u t w ith  th e  p o ta s s io -  
d e r iv a tiv e  i n  dim ethylform am ide a ve ry  poor ( 5/^) y ie ld  o f
th e  re q u ire d  amine was u lt im a te ly  ob ta ined*
The i s o l a t i o n  o f th e  b i s - e th e r  (Vi) in  n e a r ly  q u a n t i ta t iv e  
y ie ld  from an a ttem p t to  a lk y la te  acetam ide w ith  2 ,4 -d im eth o x y - 
d iphenylm ethanol, and o f  benzaldehyde (^0%; as i t s  2 ,4 - d in i t r o -  
pheny lhydrazone), and reco v ery  o f  3~nitrobenzam ide ( q u a n t i ta t iv e ly )  
from an a ttem p t to  a lk y la te  th e  l a t t e r  w ith  2 ,4 ,6 -trim ethoxy- 
d iphenylm ethanol, in d ic a te s  a g re a te r  re a d in e s s  f o r  s e l f ­
a t ta c k ,  r a th e r  th a n  f o r  N -a lk y ia tio n , by th e  l ib e r a te d  io n s :
OMe
(i)MeO - > CHPh
OMe
-CHOHPhMeO (
OMe
MeO CHPh
(VI)
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OMe
OMe MeO- CHOHPh
OMe
OMe
/
 ^MeO f /   VcHPh + PhCHO + H@
“  / I2
\  7
\)Me
[ ( i i )  J.Kenyon and R,P.M ason, J . Chem.Soc,,, 1952, 49AA] .
The d i r e c t  co n v ersio n  o f  th e  alkoxybenzophenones in to  amines 
by th e  L euchart r e a c t io n  ?/as n o t s u c c e s s fu l ,  A re c e n t  c o n v e rs io n  
o f benzophenone in to  a ,a-d ipheny lm ethy lam ine  ( j .C .Jo c h im s , M onatsh,. 
1963, 677) ob v io u sly  proceeded  v ia  th e  S c h i f f ’s b a se . The
f a i lu r e  o f t h i s  method w ith  alkoxybenzophenones may be s im ila r ly  
a t t r ib u te d  to  th e  red u ced  ca rb o n y l d ip o le  p re v e n tin g  th e  fo rm atio n
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o f the  n e c e s sa ry > a c t iv e  in te rm e d ia te s*  A lthough th e  h in d e red  
ke tone , fenchone,w as co n v erted  in to  fenchylam ine in  f a i r  y ie ld  
by form am ide-form ic a c id  a t  180° f o r  tw e n ty -fo u r hours 
(A .f .I n g e r s o l l  and H.D*DeWitt* J ; Amer. Chem. Soc. * 1951, 3360)
th ese  co n d itio n s  f a i l e d  w ith  2 ,4 ,6-trim ethoxybenzophenone*
A s e l f - d e f e a t in g  ro u te  v ia  th e  N -alkylsu lphonam ides was 
a v a ila b le  by the  N -a lk y la tio n  o f toluene-J>-sulphonam ide i n  
ac id  m edia. A ll  th e  a lco h o ls  which a re  known to  undergo a lk y l-  
oxygen s c is s io n  r e a d i ly  a f fo rd  th e se  N -su lp h o n a tes . I t  was 
in te r e s t in g  to  n o te  t h a t  t - b u ta n o l  was a lso  capab le  o f  
a lk y la t in g  ( c f .  C .A .S ears , J r . ,  J . O rg. Chem. , 1948, 1J5, 1 20 ), 
bu t p o o rly , to  g ive  N -t-bu ty lto luene-jD -su lphonam ide 
(E x p erim en ta l) . T h is  sulphonam ide i s  known to  undergo th e  
re v e rse , d e a lk y la t io n  r e a c t io n  (R .N .Lacey, J . Chem. Soc. , 1960,
1633).
Chem istry o f  the  Amines and o f  t h e i r  D e r iv a t iv e s . -  The amines 
( i i )  were a l l  found to  be s ta b le  tov/ards s tro n g  in o rg a n ic  b a se s  
in  aqueous d ioxan , c o n d itio n s  which had prom oted a lk y l-o x y g en  
f i s s io n  o f  th e  co rrespond ing  d ipheny lm ethano l. T h e ir hydro­
c h lo rid e s , however, e x h ib ite d  chem ical i n s t a b i l i t y  in  aqueous
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media. In  p a r t i c u l a r  a ,a r - (2 ,4 ,4 ' - tr ie th o x y d ip h en y 'i)-5* 
methylamine h y d ro c h lo rid e , which gave a n o n -n itro g en o u s 
polymer (70%) w ith in  two days a t  room te m p e ra tu re . Under 
more v igorous c o n d itio n s  ( b o i l in g  form ic a c id )  th e  le s s  
a c t iv a te d  4-ethoxyam ine ( l i d ) ,  which had been  s ta b le  as i t s  
hydroch lo ride  in  w a te r , gave a n o n -n itro g en o u s p ro d u c t ( 50%). 
The in te n se  c o lo u r  which developed was i n  keep ing  w ith  
carbonium -ion fo rm ation  and th e  n i t r o g e n - f re e  p ro d u c t 
in d ic a te d  th e  mode o f  s c i s s io n .  The t r a n s i e n t  io n  should  
have been d e te c ta b le  by c a p tu r in g  i t  w ith  one o f th e  s ta n d a rd  
accep to r m o lecu les . A ll  o f  th e  amines w ere , however, 
q u a n t i ta t iv e ly  reco v e red  from a b o i l in g  m ethanol s o lu t io n  
of th io - p - c r e s o l ,  no a lk y l-n i t r o g e n  s c i s s io n  o c cu rrin g  under 
these  c o n d it io n s . The two mo no s u b s t i t u te d  amines ( I I ;  a and 
&) were reco v ered  from  a form ic a c id  s o lu t io n  o f  to lu e n e -£ -  
su lp h in ic  a c id  (w ith  o r  w ith o u t an e q u iv a le n t o f  hydrogen 
ch lo rid e ) a t  room te m p e ra tu re . A s im i la r ly  u n su c c e ss fu l 
attem pt to  p rep a re  a sulphone from th e se  two amines Vfas made 
using b o ilin g  a c e t ic  a c id  -  to luene-jD -su lphonic  a c id  in  th e  
presence o f  to lu en e-]D -su lp h in ic  a c id .
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The fo rm a tio n  o f  polym eric m a te r ia l  from d iam sy lm ethano  1 
in  an excess o f form ic a c id  had been found to  occur by 
M .E .B alfe, J.K enyon, and E.M .Thain ( J . Chem. Soc. , 1952, 790). 
The polymer (M., 900 E a s t)  had  a much low er m e ltin g  range 
(60-80°) th a n  d id  th e  polym ers i s o la te d  i n  t h i s  Yfork. An 
in te r e s t in g  p ro d u c t which th e y  o b ta in e d  when th e  a lc o h o l a lone  
was d is so lv e d  i n  only  0 .5  mole o f  th e  a c id  was th e  e th e r  (XV) 
[a s  the  m ajor (6 0/£) p ro d u c t] . The same, a lc o h o l i n  th e  
presence  o f  a form ic a c id  s o lu t io n  o f u re a  d id  n o t polym erise  
bu t gave th e  sym-d ia lk y lu r e a  (XVl).
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The i s o l a t i o n  o f  th e  s.ym-u re a  from an a c id  medium which 
has been shown (E xperim en tal) to  cause a lk y l-n i t r o g e n  s c is s io n  
im plied  t h a t  th e  u re a  m oiety  must c o n fe r  unexpected  s t a b i l i t y  
upon th e  a lk y l-n i t r o g e n  bond. a ,a -(4 -M eth o x y d ip h en y l)-
methylamine ( i l a )  and a ,a - (4 -e th o x y -4 ’ -m ethoxydiphenyl) -  
methylamine (ll_e) f a i l e d  to  r e a c t  w ith  u re a  in tro d u ce d  
in to  t h e i r  fo rm ic  a c id  s o lu t io n s  a t  50 °. The deep g reen  
co lo u r o f t h i s  s o lu t io n  was n o t d isch a rg ed , and th e  amines 
were reco v ered  (73$) along w ith  a l i t t l e  n on -n itrogenous 
polym eric m a te r ia l*  A l te r n a t iv e ly ,  u s in g  1*5 mole o f 
fo rm ic -ac id  ( th e  p ro p o rtio n s  u sed  in  th e  above re fe re n c e  
bu t in  an ex cess  o f  an eq u iv a len ce) the  amine was ag a in  
recovered  a f t e r  two hours a t  ro om -tem pera tu re , t h i s  tim e 
q u a n t i ta t iv e ly .  I f ,  however, more u re a  was added as soon 
as th e  g reen  c o lo u r appeared  (ca rb o n iu m -io n ? ), th e n  th e  
mono-a lk y la te d  u re a  (XVTl) was i s o l a t e d  from th e  fo rm ic -a c id  
s o lu tio n  o f  th e  amine ( i l l )  *
M CH
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The e x p e lle d  n i tro g e n  atom p ro b ab ly  d e riv e s  from th e  
u rea  m olecule as i s  t a c i t l y  accep ted  f o r  most am ine-urea 
re a c t io n s  (o f .  A .Sonn, Chem. B er. , 1914, 47 , 2437) a lthough  
no p ro o f has y e t  b een  o f f e re d .  The ro u te  i s  l i k e l y  to  be 
v ia  th e  in te rm e d ia te  ammonium cyanate  known to  be i n  
eq u ilib riu m  w ith  u re a  i n  a c id  m edia (Scheme D) (T .W .J .T ay lo r 
and W. B aker, o p .c i t . , p . 289).
H+ +  -  HNH0
WH CONH NH, C N O  ^  R N H C O m  +  NH
2 2N 4  2 j
(Scheme B)
This i s  th e  e x a c t analogy o f  th e  s ta n d a rd  techn ique which 
employs th e  amine h y d ro c h lo rid e  and p o tassium  cy an a te . I n  
one example which was exam ined, th e  form ic a c id  s o lu t io n  o f  
the  amine(Hf) showed a b so rp tio n  maxima in  th e  u l t r a - v i o l e t  
c o n s is te n t Yfith a carbon ium -ion . This would in v a l id a te  any 
r e s u l t s  o b ta in e d  w ith  an o p t i c a l ly  a c t iv e  amine which were 
aimed a t  d e te rm in in g  th e  o r ig in  o f th e  e x p e lle d  ammonia in  th e
above a lk y la t io n  o f  u re a . The deep g reen  s o lu t io n  had 
maxima a t  444 and 637 mM- (a s  in d ic a te d )  which in c re a s e d  and 
then  decreased  in  i n te n s i ty  to g e th e r .  Q u a n tita tiv e  work 
was n o t p o ss ib le  due to  th e  slov*r s e p a ra t io n  o f  polym eric 
(n o n -n itro g en o u s) m a te r ia l ,
A benzene s o lu t io n  o f d iphenylm ethanol in  th e  p resence  
of t r i c h lo r o a c e t i c  a c id  gave an em erald  g reen  s o lu t io n  w ith  
maxima a t  400 and 600 mp. T his spectrum  c lo s e ly  resem bled
th a t  o f  d ip h en y le th y len e  io n ,  n e i th e r  p o sse sse d  th e  480 mp 
maximum o f  9-hy  d r oxyf lu o rene  ( i n  c o n c e n tra te d  su lp h u r ic  ac id ) 
a lthough  t h i s  a lso  showed a maximum a t  660 mp. The au th o rs  
o f th i s  in fo rm a tio n  (j.A .G race  and M.C.R.Symons, J . Chem. Soc. , 
1959, 958) g ive  t h e i r  io n s  as (XVIIl), (XEX), and(XX) r e s p e c t iv e ly .  
According to  H .P .L e f tin  and W.K*Hall ( j . Phys.Ghem. , 1960, 383)
+
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the  diphenylm ethyl carbonium  io n  shows one maximum i n  
su lp h u ric  a c id  (423 nip) and when t h i s  so lv e n t i s  d i lu te d  
w ith  a c e t ic  a c id , a second appears (600 mp).
a , a - ( 2 ,4 ,4 1 -T rim ethoxy diphenyl)m ethylam ine ( l i e )  had 
a s in g le  maximum a t 510 mp (e  381) i n  su lp h u r ic  a c id  which 
d id  not f i t  any o f  the  above com parisons*
PhCPh
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I t  i s  i n t e r e s t in g  to  re c o rd  th e  i s o l a t i o n  o f a c o lo u r le s s  
c r y s ta l l in e  compound(XXl) from a c o lo u red  s o lu t io n  (^ max &55 nip) 
o f 1 ,1 -d ia n is y le th y le n e  i n  form ic a c id .  No polym eric m a te r ia l
(XXI)
was found (R.C.Cookson, J.Rosenbaum , and M.C.R.Symons, P roo . 
Chem. Soc. , 1960, 353) •
We su b seq u en tly  determ ined  th a t  whenever a lk y l-n i t r o g e n  
s c is s io n  was found to  o c cu r th e n  s tro n g ly  c o lo u re d  s o lu t io n s  
were always o b ta in e d . There i s  th u s  a  re a so n a b le  p o s s i b i l i t y  
th a t  the a lk y la t io n s  o f u re a  d e sc rib e d  above might have 
proceeded u n iq u e ly  by such a scheme as  E.
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Scheme E
Although th e  s im i l a r i t y  betw een u re a  and an N -a ce ta te  would 
le a d  one to  ex p ec t t h a t  th e  c o n d itio n s  which would cause a lh y l -  
n itro g e n  s c i s s io n  in  one would p rec lude  th e  fo rm a tio n  o f  an  
a lk y l-n i tro g e n  bond in  th e  o th e r ,  th e  p o s s ib le  s t a b i l i t y  
co n fe rre d  by th e  u rea  m olecule (m entioned p re v io u s ly )  made an 
’exchange1 a p o s s i b i l i t y  jUe# RNHCOR’ RNHCONH .^
C e r ta in ly , how ever, a c id  h y d ro ly s is  o f th e  N -a ce ta te  o f  th e  
amines ( lie )  o r ( ilf ) , i n  th e  p resen ce  o f  u re a , le d  e i t h e r  to  th e  
recovery  o f  th e  s t a r t i n g  amide o r  to  i t s  d eg en e ra tio n  to  a 
non-n itrogenous polym er.
The ease w ith  which d iphenylm ethanol may be co n v erted  in to  
the  ch lo ro  o r  bromomethane by tre a tm e n t w ith  an a cy l h a lid e  was
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n o t encoun tered  w ith  a ,a-(4 -m eth o x y  diphenyl)m ethylam ine ( i l a ) ,  
which gave th e  hydrobrom ide s a l t  o r  th e  N -ace ta te  w ith  a c e ty l  brom ide.
Experim ents w ith  Sulphonam ides, -  The in s o lu b i l i t y  o f  th e  N- 
a lk y la te d  to lu en e-^ -su lp h o n am id es  i n  aqueous so lv e n ts  made the  
u su a l range o f a c id  (and  base) s o lu t io n s  u n u sab le . They were 
com pletely  s ta b le  tow ards aqueous a lc o h o lic  a l k a l i  b u t w ith  
a ,a - ( 2 , 4 , 6 -trim ethoxyd ipheny l)m ethy lam ine  N -to luene-j> -su lphonate  
in  b o i l in g  h y d ro c h lo ric  a c id , a v e ry  sm all q u a n tity  o f a deep re d  
condensate was a p p a re n t on th e  f l a s k  w a ll which was a t t r i b u t e d  to  
dem eth y la tio n  (g iv in g  r i s e  to  quinonoid  s t r u c tu r e s ) ,  a known s id e  
r e a c t io n  i n  such  h y d ro ly se s  [ c f ,  J .A .F . Gardner* e t  a l . , ( Canad, J ,
R es. , 1948, 26b, 688) on th e  e f f e c t  o f aqueous a c id  upon(X X Ilj.
The fo rm a tio n  o f  a quinone from  a trim ethoxybenzene m oiety  in  
ac id  media has been re c o rd ed  b y , among o th e rs , A.G-,Davies, j t  a l , , 
( j . Chem. Soc. , 1957, 3158), T h is  su lphonate  was reco v e red  from 
a lco h o lic  s u lp h u r ic  a c id  a t  room tem p eratu re  b u t ,  in  u n d ilu te d
/ \
(XXII)
/
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a c id , th e  N -to luene-jD -sulphonates o f  a l l  th e  amines in v e s t ig a te d  
underwent a lh y l- n i t r o g e n  s c is s io n  to  g ive  h ig h  y ie ld s  o f  to lu e n e -  
jD-sulphonamide„ The n o n -n itro g en o u s m o ie tie s  each gave r i s e  to  
an a ldehyd ic  b y -p ro d u c t, th e  p resen ce  o f  which co u ld  be a t t r i b u t e d  
to  th e  same r e a c t io n  sequence (£ •£ . Scheme F) as was co n sid e red  
f o r  th e  a lco h o ls  t h a t  underw ent alley 1-oxygen s c is s io n .
Ph
„ ,a V /A V v  L
so c r2 2 ' " h
MeO CHPh + MeO 
©
P  SO. Php i t
w a te r-sc lu b lo  product^) <:— Ar yl  complex + (J-OHNHS0^
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I n  each case th e  a ldehyde , d e riv e d  from th e  pheny l r in g  
c a rry in g  th e  l e s s  a c t iv a t in g  s u b s t i tu e n ts  as would be re q u ire d  
by th e  above sequence, was c h a r a c te r is e d  as i t s  2 ,4 -d in i t ro p h e n y l-  
hydrazone. S ig n i f ic a n t ly  the  3-raetho:xy s u b s t i tu e n t ,  l ik e  th e  
u n s u b s ti tu te d  sulphonam ide, was n o t e f f e c t iv e  i n  prom oting such 
a s c is s io n ,  no aldehyde was d e te c te d .
The ten d en cy  f o r  O -su lphonates to  undergo a lk y l-o x y g en  
s c is s io n  i s  w e ll known, le s s  w e ll  known b u t w e ll  documented 
i s  th e  co rresp o n d in g  c leav ag e  in  th e  N ~sulphonates where 
s u ita b le  a lk y i  groups a re  p re s e n t  (C h a lle n g e r, 1956) so th e  
s c is s io n s  h e re  en co u n te red  were n o t unexpec ted . The p a re n t 
N -(d ip h en y lm eth y l)to lu en e  -^-su lphonam ide a ls o  c leav es  in  
su lp h u ric  a c id  to  g ive  toluene-j>-sulphonam ide b u t w ith o u t 
th e  fo rm atio n  o f benza ldehyde , th e  on ly  secondary  p ro d u c t was 
d ib en zy lh y d ry l e th e r ,  a r e s u l t  o f  th e  u n a c tiv a te d  a r y l  groups 
which presum ably a re  n o t so prone to  secondary  a t ta c k ,  such 
re a c t io n  as d id  o ccu r b e in g  a t  th e  m ethylene carbon .
Formic a c id  was n o t so  e f f e c t iv e  i n  prom oting s c is s io n  
among th e  N -a lk y l sulphonam ide s .  The most s u i ta b le  medium 
was found to  be a c e t ic  a c id  c o n ta in in g  a sm all q u a n ti ty  o f
4 8
su lp h u ric  o r  to lu e n e -j)-su lp h o n ic  a c id , no problem s o f  i n s o lu b i l i t y  
(o r  o f  su lp h o n a tio n ) a rose  when t h i s  system  was u sed  a t  i t s  b o i l in g  
point*
Using such a medium N -(d iphenylm ethyl) to luene-jg-sulphonam ide 
was found to  c le a v e , i n  e x a c tly  th e  same way as does d ip h e n y l-  
m ethanol, to  g ive  s c i s s io n  fragm ents th a ,t were c a p tu re d  by 
in tro d u c in g  acc e p to rs  such as phenol [p e rm ittin g  th e  i s o l a t i o n  
o f  4 -d ipheny lm ethy lpheno l (XXII]3 , o r  sym-trim ethoxybenzene [ f o r  
th e  trim eth o x y  analogue (XXIV)].
MeO
/A OMeCH“
MeO ‘
Ph C H— ( ■ '} — OH
2 w
( m i i )  (xxiv)
Experim ents w ith  Carboxam ides* -  These amides were s im ila r ly  
in so lu b le  i n  aqueous m edia and co m p le te ly  s ta b le  tow ards b a s ic  
re a g e n ts . I t  was hoped to  improve th e  w a te r - s o lu b i l i ty  o f  th e se  
amides i n  aqueous a c id  by th e  in tr o d u c tio n  o f ,  f o r  exam ple, an 
amino group in to  th e  a c id  frag m en t. The aminobenzamides (XXVa
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and b) th a t  were p re p a red  were i n s u f f i c i e n t l y  so lu b le  to  
j u s t i f y  th e  in v o lv e d  and p o o r-y ie ld in g  sy n th e s is  o f f u r th e r  
analogues. An a tte m p t to  prepare(XXVI) from th e  a lc o h o l and 
n ico tinam ide f a i l e d .  The aininobenzamide (XXVb) gave a s tro n g ly
Me°  / — CH(R) *NHG0 7 — NKr
(XXV)a R = CgH
b R = 2,4-(M eO)2CgH
U e o / /  \ \  CHPh.NHCO ( /  ^
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co loured  s o lu t io n  in  w a te r  when t r e a t e d  w ith  c o n ce n tra te d  
h y d ro ch lo ric  a c id  (under n i t r o g e n ) ;  th e  r e s u l t in g  5$?° s o lu t io n  
o f hydrogen c h lo r id e  was b o i le d .  The s t a r t i n g  amine h y d ro ch lo rid e  
was removed, and the  f i l t r a t e  y ie ld e d  an isa ldehyde  and 4-am ino-
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benzoic  a c id  as i t s  h y d ro c h lo rid e . A b u f f  powder, c o n ta in in g  
no n i tro g e n , was e x tra c te d  in to  hexane from th i s  f i l t r a t e .
The analogous aminobenzamide (XXVa) was h y d ro ly sed  by 
m ethano lic  hydrogen c h lo r id e  to  g iv e  th e  norm al p ro d u c ts : 
th e  amine ( l la ) , .  and th e  e s t e r  which would a r is e  from th e  
l ib e r a te d  a c id .
S u lp h u ric  a c id  proved to  be a s o lv e n t o f  l im i te d  u t i l i t y .  
S u lphonation  was s u f f i c i e n t l y  r a p id  to  h in d e r  th e  i s o l a t i o n  
o f th e  a r y l  fragm ents b u t benzaldehyde was c h a r a c te r is e d  
(a s  i t s  2 , f-d in itro p h e n y lh y d ra zo n e ) when th e  N -an iso a te  o f  
a , a - (4-niethoxydiphenyl)m ethylam ine ( l l a )  was h e ld  in  s o lu t io n  
in  su lp h u ric  a c id  f o r  th re e  days, th e  unchanged amide i s o la t e d  
a f t e r  th i s  tim e was n o t i n  ev idence a f t e r  a te n  day p e r io d .
I t  i s  a lso  s ig n i f i c a n t  t h a t  th e  N -3 ,5 ~ d in itro b en zo a te  (XXVIl) 
o f th e  same amine was unchanged i n  su lp h u r ic  a c id  a f t e r  
th re e  d ays, b u t t h a t  a f t e r  h a l f  an hour a t  if0° benz aldehyde 
was i s o la te d  as w e ll as th e  su lp h u r ic  a c id - s ta b le  3 j5 - d i n i t r o -  
benzoic a c id . The a c id  m oiety  o b v io u sly  in f lu e n c e d  th e  r a t e  
o f h y d ro ly s is  ( c f .  J .A . L e is te n  and J .A .D u ffy , N a tu re , 1956, 17S,
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1242) and p ro b ab ly  th e  mode o f  h y d ro ly s is ,  f o r  th e se  a re  
th e  o n ly  examples among th e  carboxam ides vfhere an a ld eh y d ic  
fragm ent had been  c h a ra c te r is e d *
In  a weaker a c id ,  such as a c e t i c ,  even th e  most a c t iv a te d  
m olecule showed c o n s id e ra b le  s t a b i l i t y ;  i t  re q u ire d  fo u r  
continuous days i n  b o i l in g  a c e t ic  a c id  f o r  a ,a - (2 ,4 > 4 * -* tr i-  
ethoxydiphenyl)m ethylam ine ( I l f )  N -a ce ta te  to  g ive  a h ig h ly  
in s o lu b le , c r y s t a l l i n e  p ro d u c t (f$ ) c o n ta in in g  no n itro g e n .
I n  fo rm ic  a c id  more im m ediate r e s u l t s  were o b ta in e d  w ith  
the  e x ce p tio n  o f  a ,a -d ipheny lm ethy  1 amine N -a ce ta te  and 
N -benzoate which were re c o v e re d  from t h i s  a c id  even  a f t e r  
tw elve hours a t  4 0 ° , P e rio d s  o f  l e s s  th a n  two hours were 
s u f f ic ie n t  to  c lea v e  th e  a lkoxy  s u b s t i tu te d  am ines.
The p resence  o f  an o rth o  c a rb o x y lic  a c id  group i n  the  
N-benzoate d id , as was hoped, c a ta ly s e  th e  h y d ro ly s is  o f  th e  
amide ( c f .  M .Bender, J . Amer. ChenvSoo. , 1957, 79, 1258 who 
in d ic a te s  t h a t  th e  e x te r n a l  c o n c e n tra tio n  o f  hyd rogen -ion  
does n o t dep ress th e  e f f e c t  o f  th e  o r th o -c a rb o x y l g ro u p ).
This phthalam ic ac id (X X V IIl)y ie ld ed  (from  form ic ac id ) p h th a lic  
a c id  and th e  am ine. Whereas th e  sim ple N -a c e ta te  and N -benzoate 
o f  th e  same amine '( l la )  gave n i t r o g e n - f r e e  powders; i t s  N -3 ,5 -
OMe
(XXVIIl)
53
d in itro b e n z o a te  was re c o v e re d  a f t e r  fo u r  days a t  20°. A 
s im ila r  n o n -n itro g en o u s p ro d u c t arose from th e  form ic a c id  
s o lu t io n  o f  a , a - ( 2 ,4 ,4 f- t r ie th o x y  diphenyl)m ethylam ine ( i l f )  
N -a c e ta te , b u t very  much more q u ick ly  (a lth o u g h  th e  N -a ce ta te  
cou ld  be re c o v e re d  i f  th e  s o lu tio n  a t  20° was d i lu te d  w ith  
ic e -w a te r  w ith in  h a l f  an hour) . An a ttem p t to  a f f e c t  th e  
n a tu re  o f  t h i s  p roduct by so lu b ilis in g  i t  as i t  form ed w ith  
added dim ethylform am ide was n o t s u c c e s s fu l .  The in tr o d u c t io n  
o f to lu e n e -g -s u lp h in ic  a c id  d id  n o t a f f e c t  th e  f i n a l  p ro d u c ts  
th a t  were i s o la te d .
The s c is s io n  fragm ents from a l l  the  h ig h ly  c o lo u re d  a c id  
s o lu tio n s  o f  th e s e  carboxyam ides were g iv en  th e  o p p o rtu n ity  
to  r e a c t  w ith  ’ a cc e p to r m o le c u le s ’ . A ll  a tte m p ts  to  p rep a re  
and i s o la te  su lphones from th e se  amides and to lu en e -]> -su lp h in ic  
a c id  gave r i s e  to  no n -n itro g en o u s p ro d u c ts  only  t h a t  g e n e ra lly  
d id  no t c o n ta in  su lp h u r . One such p ro d u c t t h a t  d id  c o n ta in  
su lp h u r, from  a m ixed a c e tic - fo rm ic  a c id  s o lu t io n  o f  th e  N-
a c e ta te  o f  (lib), a lso  showed v e ry  s tro n g  a b so rp tio n  in  th e  i n f r a
—1 —1re d  a t  1333 cm. and 1141 cm, (S = 0). The h ig h ly  c r y s ta l l in e
product (m .p. 185°) p roved to  be p h o to s e n s i t iv e  and to  have an
abnorm ally h ig h  su lp h u r co n ten t (37.6/^) g r e a te r  even th an  th a t
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o f the  disulphoxi& e which m ight have been  expec ted  from th e  
break  down o f  th e  to lu e n e -^ -s u lp h in ic  a c id .
A ttem pts to  cap tu re  th e  s c is s io n  p ro d u c ts  w ith  u re a  in  
a v a r ie ty  o f  a c id  m edia f a i l e d .  The s t a r t i n g  amide o r  a 
polym eric m a te r ia l  was i s o l a t e d .  In  th e  p resen ce  o f  ex ce ss iv e  
q u a n t i t ie s  o f  u re a  th en  p o ly m e risa tio n  was su p p ressed  and th e  
amide was re c o v e re d .
S l ig h t ly  g r e a te r  success  was ach ieved  w ith  sym-tr im e th o x y - 
benzene as th e  a c c e p to r  o f  any cajbonium io n s .  The N -a ce ta te  
o f a ,a-d iphenylm ethy lam ine underw ent s c is s io n  by two ro u te s  
(Scheme G-) and i n  th e  p resence  o f  th e  above a c c e p to r  gave the 
amine, th e  a lk y la te d  a r y l  e th e r ,  and th e  b i s - a lk y la te d  a ry l  
e th e r  {xxixi The s t r u c tu r e s  o f  th e se  l a t t e r  two e th e r s  were 
unequivocably  e s ta b l is h e d  by  t h e i r  n u c le a r  m agnetic  resonance 
s p e c tra .
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PhgCHNHAc
A c y l ^ '  2 n2 
A lk y ^  „TT+Ph2 CH + NH2Ac
Ph^CH
MeO QHPh2V
©le — PhQC H / / ~ ^ )  0Me
l e t /M
Scheme G- (XXIX)
When th e  N -benzoate was examined under th e se  c o n d itio n s  
the  g en era l p a t t e r n  was re p e a te d  b u t w ith  th e  added i s o la t io n  
of th e  ammonium s a l t  o f  to lu en e -jp -su lp h o n ic  a c id  accompanied 
by benzoic a c id  g e n e ra te d  by th e  h y d ro ly s is  o f  th e  l ib e r a te d  
benzamide. The in te r p o s i t io n  o f sym-trim ethoxybenzene i n  
the re a c t io n  system  in v o lv in g  N-( a , a -d ipheny lm ethy l) sa licy la m id e  
which had been  n ea .tly  in v e s t ig a te d  by Cheeseman and P o l le r  
( j . Chem. Soc», 1962, 5277) s im i la r ly  a ffo rd e d  a d iph en y lm eth y la ted  
trim ethoxybenzene in d ic a t in g  th e  in te rm o le c u la r  n a tu re  o f  th e
r e a c t io n  r a th e r  th a n  in tra m o le c u la r , as im p lied  by t h e i r  
analogy to  th e  H offm ann-M artius rea rran g em en t.
The a lk o x y -s u b s t i tu te d  amines were th e n  examined. The 
N -ace ta te  o f  a , a -(4 -e th o x y - 4 ’-me thoxydiphenyl) methylamine 
decomposed co m ple te ly  w ith in - h a l f  an hour a t 60° i n  mixed 
a c e tic  -  to lu e n e -j)-su lp h o n ic  a c id  and th e  s t ro n g ly  co lo u red  
s o lu t io n  y ie ld e d  a n e u t r a l ,  n on -n itrogenous gum which was 
c a r e f u l ly  e lu te d  from a s i l i c a  g e l  column, b u t no c r y s ta l l in e  
p roduct co u ld  be i s o l a t e d .  The gum decomposed when an 
a ttem pt was made to  d i s t i l  i t  and only  sym-trim ethoxybenzene 
was i d e n t i f i e d  (a s  th e  d i s t i l l a t e ) ,  th e  re s id u e ,  a b lack  t a r ,  
was n o t amenable to  p u r i f i c a t io n .
The gum, when t r e a te d  w ith  a  m ild  dem ethy lating  agent 
(p y r id in e  h y d ro c h lo rid e  -  L .S .H o rn ig , J . Amer.Chem. Soc. ,  1952,
74 . 4577), y ie ld e d  a polyhydroxyproduct which was n o t s ta b le .
The N -benzoate o f  th e  same amine a lso  gave a gum under s im ila r  
r e a c t io n  c o n d it io n s . These two p ro d u c ts  had in f r a - r e d  ab so rp tio n  
s p e c tra  rem arkably  s im i la r  to  t h a t  o f  2 ,4 ,6 - tr im e th o x y tr ip h e n y l-  
methane. Benzoic a c id  was a lso  i s o l a t e d  i n  t h i s  c a se .
57
I t  was a n e ce ssa ry  c o r o l la r y  to  th e  above r e s u l t s  t h a t  
benzamide p e r se should  be i s o la te d  and t r i a l  runs were made 
to  determ ine th e  r e a c t io n  c o n d itio n s , p a r t i c u la r ly  so lv en t 
com position , under which th e re  was a maximum chance o f  th e  
benzamide b e in g  reco v e red . Using th e se  c o n d itio n s , which 
e n ta i le d  th e  d i l u t io n  o f  th e  a c e t ic  a c id  by benzene, th e  
above r e a c t io n  u sin g  th e  N -benzoate o f  th e  amine (ie) a ffo rd e d  
a gum (a g a in  w ith  s im i la r  in f r a - r e d  ab so rp tio n ) and benzamide
The n e u t r a l  m a te r ia l  i s o l a t e d  i n  th i s  p a r t i c u l a r  
experim ent was c a r e f u l ly  e lu te d  from a s i l i c a  g e l  column as 
a c o lo u r le s s  gum, which im m edia te ly , b u t r e v e r s ib ly ,  changed 
to  a re d  gum i n  th e  p resence  o f  an a c id . E lem enta l an a ly ses  
were in c o n c lu s iv e , b u t when the  r e a c t io n  tim e was extended 
from h a l f  an h o u r to  fo u r  hours a p ro d u c t was o b ta in e d , the  
u l t im a te  a n a ly s is  o f  which was in  agreem ent w ith  s t ru c tu re  (xxxi
(3555)
MeO—
MeO— (
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I t  was hoped th a t  th e  in tro d u c t io n  o f  some s u i ta b le ,  
la rg e  s u b s t i tu e n ts  m ight improve i t s  c r y s t a l l i s i n g  c h a r a c t e r i s t i c s .  
M ild b ro m in a tio n  was c o n s id e red  th e  most s u i ta b le  and t h i s  p roduct 
was t r e a t e d  w ith  trimethylphenylammoninm tr ib ro m id e  a f t e r  th e  
method o f  A.Maquet and J .J a c q u e s  (B u l l . Soc. chim. F ran ce , 1961,
1822; 1962, 9 0 ). A p u rp le  gum was o b ta in e d  which gave 
dibromo-1 ,3 ,5 -trim e th o x y b en zen e  as th e  o n ly  c h a ra c te r is e d  
p ro d u c t. Using bromine in  a c e t ic  a c id  however ( t h i s  tim e on 
the  p ro d u c t i s o l a t e d  from th e  s c is s io n  o f  th e  N -ace ta te  above) 
gave sym-tr ib ro m o trim eth o x y b en zen e .
The p resen ce  o f trim ethoxybenzene i t s e l f  i n  th e  s t a r t in g
m a te r ia ls  seemed u n lik e ly  as i t  was found c o m p aritiv e ly  easy
to  e lu te  i t  from  i t s  p rep a red  m ix tu re  w ith  th e se  p ro d u c ts
under th e  c o n d itio n s  m entioned, and th e  c h a r a c te r i s t i c  peak
-1
in  i t s  a b so rp tio n  spectrum  i n  th e  in f r a - r e d  a t 990 cm, was 
no t l o s t  by t h i s  adm ixture b u t was n o t observed  in  th e  s p e c tra  
o f th e se  n o n -n itro g en o u s  p ro d u c ts . In  one i s o la te d  experim ent 
sym-trim ethoxvbenzene was i s o la t e d  i n  th e  f i r s t  e lu a te s  from a 
s i l i c a - g e l  column chrom atographic s e p a ra tio n  o f  th e  r e a c t io n  
p ro d u c ts .
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The read y  i s o l a t i o n  of* n o t on ly  sym-trim ethoxybenzene 
(from  p ro d u c ts  a p p a re n tly  n o t c o n ta in in g  i t )  b u t a lso  i t s  
d i -  and tr i-b ro m o  d e r iv a t iv e s  argues f o r  i t s  p resen ce  i n  a 
ch em ica lly  a t  l e a s t ,  r e a d i ly  a c c e s s ib le  form . A model 
compound was th e re fo re  compared under s im ila r  c o n d itio n s .
2 ,4 ,6 -T rim ethoxytriphenylm ethane was h e a te d  under reduced  
n itro g e n  p re ssu re  to  g iv e  a d i s t i l l a t e  t h a t  proved to  be sym-  
trim ethoxybenzene. S im ila r ly , when a ttem p ts  were made to  
b rom inate t h i s  m ethane, d ibrom o-1 ,3 ,5~ trim ethoxybenzene 
(q u a te rn a ry  dibrom ide method) and sym- t  r  i b r  omo t  rime th  oxybenz e ne 
(brom ine in  carbon te t r a c h lo r id e )  were th e  only  c h a ra c te r is e d  
p ro d u c ts .
O bviously  t h i s  type  o f  trip heny lm ethane  i s  r e a d i ly  c leav ed  
to  g ive th e  trim ethoxybenzene . The f a t e  o f  th e  le av in g  fragm ent 
w i l l  depend upon th e  a v a i la b le  re a g en ts  and in  one case 
(b ro m in atio n  i n  carbon te t r a c h lo r id e )  t h i s  le av in g  fragm ent was 
i s o la te d  as d ib en zh y d ry l e th e r ,  which i s  r e a d i ly  accounted f o r  
i f  th e  b ro m in atio n  g iv e s  a ,a-d ip h en y lm eth y lb ro m id e . T his w i l l  
r e a c t  w ith  th e  w a te r  (added to  quench th e  re a c t io n )  to  form the  
observed  p ro d u c t (Scheme 4 ) .
Scheme H
/
MeCf Br
I t  seems v e ry  l i k e l y  t h a t  th e  n e .u tra l  gums a re  s u b s t i tu te d
2 ,4 ,6 - tr im e th o x y tr ip h e n y lm e th a n e s . No q u a n t i ta t iv e  work was 
done* b u t th e  y ie ld s  o f  th e  break-down p ro d u c ts  do n o t r u le  
ou t th e  p o s s i b i l i t y  t h a t  a  s t r u c tu r e  such as (XXX) i s  o n ly  p a r t
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o f a  more complex m o lecu le . The found  m o lecu lar w e ig h t (R ast) 
i s  tw ice  t h e o r e t i c a l ,  b u t  r e s u l t s  by t h i s  method a re  in c o n c lu s iv e  
i f  a s s o c ia t io n  o c cu rs . Ethoxy 1 d e te rm in a tio n  su p p o rted  th e
above s t r u c tu r e  in  one in s ta n c e  b u t was on ly  h a l f  th e  t h e o r e t i c a l  
value in  a n o th e r .
The b eh av io u r o f  th e  alkoxy a ,a-d ipheny lm ethy lam ines i n  
form ing complex po lym eric m a te r ia l  ( r a th e r  th a n  r e a d i ly  
c h a r a c te r is e d  p ro d u c ts  w ith  in te rp o s e d  p o te n t i a l  a ccep to rs ) i s  
n o t found among t h e i r  oxygen c o u n te rp a r ts  w ith  th e  one, m entioned, 
e x c e p tio n  o f  d ian isy lm e th an o l i n  th e  p resence  o f  an  excess  o f  
form ic a c id .
There appears to  be o n ly  one p u b lish e d  example o f  a  s im i la r  
p o ly m e risa tio n  o c cu rrin g  in  th e  amine f i e l d .  In  a  p aper 
p u b lish e d  i n  1895, P.Cohn observed  th e  aqueous-acid-prom oted  
decom position  o f  a , a - (2 -hydroxydiphenyl)m ethylam ine h y d ro c h lo rid e  
( s e a le d  tu b e ) .  The p ro d u c t, a n a ly s in g  f o r  C ^H ^qO, was i s o l a t e d  
as a  powder o f m e ltin g  range 170-200° i n  q u a n t i ta t iv e  y ie ld ;  
c o n ta in in g  no n i t r o g e n , i t  was c laim ed as the  f i r s t  p re p a ra t io n  
o f  a benzoxet (XXXI). A mechanism o f  SNi  ty p e  was env isaged  
(Scheme J ) .
Scheme J (XXXI)
S ubsequen tly , t h i s  compound, 2 -p h en y lb en z[c]o x e t was re p o r te d  
by A .D arapsky, H .B erger, and A,Neuhaus ( J . p r a k t . Chem. , 1937,
147, 145) as one en d -p ro d u c t o f  a C u rtiu s  r e a c t io n  in v o lv in g  
th e  in t e r n a l  rearrangem en t o f  a p h e n o lic  az id e  (XXXIl) to  g ive  a 
c y c lic  u re th a n e  (Scheme K ).
PhCHNH
HuCH. CON.
(XXXII) ' XXXI
Scheme K
Almost c e r t a in l y ,  as in  Cohnfs work, i t  would a r is e  by th e  a c id  
h y d ro ly s is  o f  g e n e ra te d  p h e n o lic  amine. The re p o r te d  i s o l a t i o n
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o f th e  oxide as th e  only  p roduct when b a s ic  c o n d itio n s  were 
used  in  in e x p l ic a b le .
A lthough Cohn h im se lf  had amply dem onstrated  th e  p ro d u c t 
to  have c h a r a c te r i s t i c s  ( p a r t i c u l a r ly  un sh arp -m eltin g  d e r iv a tiv e s )  
in c o n s i s te n t  w ith  h i s  fo rm u la tio n  th e  oxet^ s t r u c tu r e  was n o t 
q u e rie d , o n ly  B e i l s te in  rem ained in  dou b t. The compound was 
found in  f a c t  (E xperim en tal) to  be ak in  to  th e  non -n itro g en o u s 
polym ers o b ta in e d  w ith  th e  alkoxyam ines; i t  had a m o lecu la r 
w eight o f  c a . 900 (R ast) su g g es tin g  a  s t r u c tu r a l  u n i t  such
as (m in i
XXXIII
Some work by R .C a n ta re l ( Compt. re n d u s , 194-8, 227, 286) 
showed t h a t  secondary  a , a-d iphenylm ethylam ines were s im ila r ly  
decomposed by h o t d i lu te  m in e ra l a c id  (Scheme L) ,
Ph2CH0H < -------- —  Ph^CHNH.R -
R = a lk y l  R
Scheme L
The g e n e ra te d  carboninm io n  a t ta c k s  th e  a v a ila b le  accep to rs  in  
b o th  c a s e s . W ithout th e  overwhelming in f lu e n c e  o f th e  p h e n o lic  
fu n c tio n , as dem onstrated  i n  th e  p re s e n t work (s e e  a lso  Cohn) 
w ith  pheno l in tro d u ce d  as an a c c e p to r , th e  io n  i s  e i t h e r  s ta b le  
enough to  su rv iv e  u n t i l  w a te r  i s  in tro d u c e d , when i n  th e  absence 
o f  a s u i ta b le  a cc e p to r ( i , £ .  R = a lk y l ,  Scheme L) i t  forms 
ben zh y d ro l, o r  i f  a c c e p to r  i s  p re s e n t a n i l in e )  th e n  th e
low o rd e r  o f  a c t i v i t y  o f th e  io n  p e rm its  i t  to  a lk y la te  sim ply 
to  form th e  c h a r a c t e r i s t i c  p ro d u c ts . The r e l a t i v e  m e rits  o f  
phenol and a n i l in e  i n  a c t in g  as a c c e p to rs  f o r  such carbonium  
io n s have been  d isc u sse d  by G-.Chuchani ( J . Chem. Soc. , 1961 , 575 ), 
where a n i l in e  i s  in d ic a te d  as th e  b e t t e r  a c c e p to r .
O p tic a l Behaviour  o f  th e  Amines and t h e i r  D e r iv a t iv e s . -  The 
chem ical i n s t a b i l i t y  shown by  s e v e ra l  o f  th e se  amines and t h e i r
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d e r iv a t iv e s  tow ards a c id s  l e n t  credence to  th e  p o s s i b i l i t y  t h a t
one o f  th e s e  amines m ight have been o p t ic a l ly  u n s ta b le . The
amine c o n s id e re d  most l i k e l y  to  be so was ( + )-a ,
t r i e  thoxy d ipheny l) me thy lam ine  ( i l f )  and i t s  r e s o lu t io n  was
a ttem p ted  w ith  D - ta r t a r i c  a c id  [w hich had  p re v io u s ly  been
used  w ith  l im i te d  su ccess  w ith  the  s im p le r amine ( l l a ) ] .  The
s e p a ra tio n  o f  th e  an tip o d es  was p oo r, and th e  s a l t s  proved to
L
be h y g ro sco p ic . A com parable c r y s t a l l i s a t i o n  w ith  -
d i t o lu o y l t a r t a r i c  a c id  gave a more p rom ising  s e p a ra t io n .
F r a c t io n a l  c r y s t a l l i s a t i o n  a ffo rd e d  a s a l t  o f  c o n s ta n t 
r o ta to r y  power ( i t s  m e ltin g  p o in t was n o t a s e n s i t iv e  i n d ic a to r ) ,  
and a lth o u g h  th e  l ib e r a te d  ( - )  -amine had a low r o ta to r y  power 
("1 8 ,3 ° )  t h i s  co u ld  n o t be improved by f u r th e r  r e c r y s t a l l i s a t i o n .
The o th e r  hand was n o t p u r i f i e d  b u t some f r a c t io n s  th a t  were 
o b ta in e d  had  a low, p o s i t iv e  r o ta to r y  power.
The ( - ) -am ine was reco v ered  w ith  und im in ished  ro ta to r y  
power from b o i l in g  aqueous d ioxan  o r  e th a n o l s o lu t io n s  c o n ta in in g  
sodium h y d ro x id e . A lthough th e se  c o n d itio n s  were s u f f i c i e n t  
to  racem ise  many b en zh y d ro ls , a more ap p o site  t e s t  f o r  an amine 
would be one perform ed in  th e  analogous medium, ammonia ( Scheme M).
GG
NH Cl
h . nh2 + (+)r .r » .r "„ cnh2 (+ )r .r \ r « .chii2 + h . nh2
OH Cl M
( o f .  HOH + RR’R"COH )
The ( - ) -amine was a c c o rd in g ly  suspended in  b o i l in g  l i q u id  
ammonia in  th e  p resen ce  o f  ammonium c h lo r id e  (a s  th e  e f f e c t iv e  
a c id ) , under an atm osphere o f  n i tro g e n , f o r  approx im ate ly  
tw e n ty -fo u r h o u rs . The low tem p e ra tu res  in v o lv ed  may have 
impeded any ra c e m isa tio n  b u t a change i n  i t s  o p t ic a l  p u r i ty  
sh o u ld  have been  d e te c ta b le  i f  t h i s  o c cu rred , norewas found.
The ( - ) -am ine, re co v e red  as an o i l ,  slow ly c r y s t a l l i s e d  (n e a t)  
in  a  q u a n t i ta t iv e  reco v ery  hav ing  a s ig n i f i c a n t ly  low er m e ltin g  
p o in t o f  25-30° (cf*  pu re  m .p. 54-56°) b u t i t s  r o ta to r y  power 
was und im in ished .
No ev idence o f  o p t i c a l  i n s t a b i l i t y  was found under the  
in f lu e n c e  o f  b a s ic  c a ta ly s is  (Scheme N) in  a  non-aqueous system , 
th e  ( - ) -amine ( I l f )  b e in g  re c o v e re d  from a b o i l in g  dioxan
R R
, - C H $ 0  +  N a ^ N H ^ 0  4 r r r r - ( N H ^ O  +  NHg +  ' '  CH
R1
Scheme N
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suspension  o f  sodamide under n i tro g e n .
The l i t e r a tu r e - c la im s  f o r  o p t ic a l ly  u n s ta b le  amines 
m entioned e a r l i e r  were c o r re c te d  by th e  d em o n stra tio n  (A. G-. D av ies, 
1957) ,  among o th e r  th in g s ,  o f th e  s t a b i l i t y  o f  th e  amine s a l t s  
in  a  c y c l ic  co n v e rs io n . T h is  p rocedure  (Scheme 0 ) ,  r a p id ly  
executed a t  room te m p e ra tu re , gave th e  s t a r t i n g  ( - ) -amine o f  
und im in ished  r o ta to r y  power.
( - ) - r .nh2 -------------— > ( - ) - r .nh2 .h c i\ ^\
( - ) -R.NHg. a-Bromocamphor-/ i - s u lp h o n a te ,
Scheme 0
I f ,  however, th e  h y d ro ch lo rid e  u sed  in  t h i s  sequence was 
l e f t  i n  aqueous s o lu t io n  f o r  fo u r  hours th e  s o lu t io n  degen era ted  
in to  a su sp en sio n  and a decrease  i n  th e  o p t i c a l  r o ta to r y  power 
was n o t ic e a b le .  T h is  was sho?m to  be due to  th e  d i lu t io n  o f  
th e  s o lu t io n  by th e  s e p a ra t io n  o f  th e  opaque (and  consequen tly  
in a c t iv e )  n i t r o g e n - f r e e  polym er. The re c o v e re d  f r e e  base  was 
o f  und im in ished  r o ta to r y  power, as i t  was i n  a s im i la r  experim ent
a t  a  h ig h e r  tem pera tu re  over a lo n g e r p e r io d , a lthough  th e  
q u a n tity  o f  f r e e  base  reco v ered  was l e s s .  The polymer was 
accompanied by  a sm a lle r  q u a n t i ty  o f  d e a lk y la te d  m a te r ia l .  
Even i n  th e  p resen ce  o f  u re a  th e  polym er was s t i l l  is o la te d ^  
along w ith  unchanged amine.
U sing a w eaker a c id , a c e t i c ,  i n  th e  p resence  o f  u re a , 
a  c r y s t a l l i n e  p ro d u c t was i s o la t e d  o f  a  p a r t i c u l a r ly  h ig h  
m e ltin g  p o in t  (310-312° decom p.). T his was found to  be 
o p t i c a l ly  a c tiv e  w ith  [c J^  “1*9°, a v a lu e  alm ost e q u a l and 
o p p o s ite  in  s ig n  to  th e  r o ta t io n  shown by th e  s t a r t i n g  amine 
( I l f ) ,  I t  c o n ta in e d  no n itro g e n  and i t s  e lem en ta l a n a ly s is  
f o r  carbon  and hydrogen gave an e m p ir ic a l  form ula w hich w i l l  
be d isc u sse d  l a t e r .
The ( - ) -am ine h y d ro c h lo rid e  was t r e a t e d  as was th e  fre e  
base  (ab o v e ), th e  same p ro d u c t [m .p . 313-314° (decom p.)] was 
i s o la t e d .  M olecu lar w eight d e te rm in a tio n s  by th e  methods 
o f  R ast and vapour phase osmometry were in  agreem ent and 
gave a v a lu e  o f  c a . 1200.
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The N ature o f th e  Polym ers; p a r t i c u l a r ly  th o se  a r i s in g  from  
a* a -( 2 ,4 ,4  * wtr ie th o x y d ip h e  n y l) me thylam ine ( I l f ) .  -  The 
b eh av io u r o f  th e se  a r y l  m o ie tie s  to  g ive  polym ers i n  a c id  
m edia, i n  some in s ta n c e s  h ig h ly  c r y s t a l l i n e ,  was unexpected .
The c r y s ta l l in e  n a tu re  o f  some o f  th e se  su g g es ts  an o rd ered  
( s te r e o s p e c if ic ? )  p o ly m e risa tio n . I t  im p lie s  t h a t  th e  b re a k ­
down o f  th e  amines and t h e i r  d e r iv a t iv e s  p roceeds by d i f f e r in g  
modes to  t h a t  dem onstra ted  f o r  th e  co rresp o n d in g  a lc o h o ls .
I t  i s  p o s s ib le  th a t  th e  amines o f  m arkedly g r e a te r  b a s ic  
s t r e n g th  th a n  th o se  a lco h o ls  may always e x i s t  in  th e  io n is e d  
form  so t h a t  th e  ex p ec ted  a t t a c k  by a g e n e ra te d  carbcnium  io n  
has to  be on an io n is e d  m o lecu le , which determ ines t h a t  th e  
p o s i t io n  o f  a t ta c k  i s  no lo n g e r  a t  th e  u su a l (Bj Scheme P) 
p o s i t io n .  A ttack  a t  t h i s  p o s i t io n  can  be presumed i f  th e  
a r y l  aldehyde ( t h a t  r e s u l t s  from  such s c is s io n )  i s  d e te c te d , 
and such  a s c is s io n  has on ly  been determ ined  where th e  amine 
m oie ty  c a r r ie s  th e  l e s s  pow erfu l e le c t r o n  donating  s u b s t i tu e n ts  
o r  th e  a c id  re s id u e  (on n itro g e n )  i s  e le c tro n -w ith d ra w in g .
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The th re e  modes o f  p o s s ib le  a t ta c k  a t  th e  e le o c r  o n -r ic h  c e n tre s
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A, B, and C a re  rev iew ed  below .
Mode A. -*■ The r e s u l t in g  s u b s t i t u te d  te tra p h e n y le th a n e  i s  s ta b le  
and i s  u n l ik e ly  to  p r o l i f e r a t e  in to  a polym er.
Mode B. -  The trip h en y lm e th an es  are known to  be more s ta b le  th a n  
the  analogous diphenylm ethanes (W.E.Bachmann and F .Y .W iseloghe,
J .O rg . Chem., 1936, 354) and i s  u n lik e ly  to  r e a c t  f u r th e r .
The n e c e ssa ry  s id e  r e a c t io n  w ith  th e  f i n a l  l i b e r a t i o n  o f  an 
aldehyde h as n o t been  shown to  o ccu r.
Mode C. — T h is  w ould account f o r  th e  polym eric n a tu re  o f  th e  
p ro d u c t, th e  a n a ly t ic a l  f ig u r e s  and th e  absence o f  a lae h y d ic  
b y -p ro d u c ts . I t  i s  o f  th e  same n a tu re  as th e  p ro d u c t 
e rro n e o u sly  a s c r ib e d  an o x e t s t r u c tu r e  by  Cohn. The a t ta c k  
a t  p o s i t io n  C would be re p e a te d  u n t i l  such p h y s ic a l  f a c to r s  as 
carbonium -ion  im m ob ility  and i n s o l u b i l i t y  in te rv e n e d  and 
p rev en ted  th e  whole s o lu t io n  from b e in g  scavenged by a sim ple 
e n e rg e tic  io n  to  g ive  a polym er em bracing a l l  th e  c o n s t i tu e n t  
m o lecu les . I t  i s  h ig h ly  p robab le  t h a t  th e  a c tu a l  io n  s e p a ra te s  
from s o lu t io n  -  hence th e  h ig h ly  co lo u red  n a tu re  o f  th e  p r e c i p i t a t e s ,  
u n t i l  d e c o lo u r ise d  by th e  a d d it io n  o f  w a te r . Even t h i s  l a t t e r  
p ro cess  i s  slow and co u ld  be a t t r ib u te d  to  th e  i n s o lu b i l i t y  o f  
the  m o lecu le .
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The m o lecu lar w eigh ts  o f  th e se  polym ers were determ ined  
in  a number o f  c a s e s . T h e ir i n s o l u b i l i t y  i n  camphor p rec lu d ed  
th e  use o f  th e  R ast method in  some in s ta n c e s  and so th e  method 
o f  vapour phase osmometry ( v .p .o . )  was u sed , A com parison 
o f th e  two methods (a s  in d ic a te d  e a r l i e r )  was i n  good 
agreem ent f o r  one polym er t h a t  co u ld  be u sed  i n  b o th .
The a v a i la b le  p h y s ic a l  ev idence f o r  th e  s t r u c tu r e  o f  th e  
po lym er(s) d e riv ed  from th e  t r i e  thoxy amine and i t s  d e r iv a t iv e s  
a re  c o l le c te d  below . T h e ir  i n f r a - r e d  a b so rp tio n  s p e c tr a  were 
superim posable and a la rg e  number o f  th e  an a ly se s  w ere in  good 
agreem ent f o r  a polym er u n i t  o f  C ^H o^0^,
These u lt im a te  a n a ly se s , however, do n o t exclude an o l e f in ic  
bond in  th e  polym er such as m ight r e s u l t  from a Mode A a t ta c k  
w ith  subsequen t o x id a tio n  ( e f t  A .Ledwith and Y .S h ih -L in ,
Chem. and I n d . , 1 96k, 1 867 ). The a b so rp tio n  o f  th e  polymer 
i n  th e  u l t r a - v i o l e t  was in d ic a t iv e  o f  th e  fundam ental d ia r y l -  
m ethy l system  b u t w ith o u t any ev idence o f  a co n ju g a ted  double 
bond as may o ccu r in  : CAr,?. A com parison o f p o s i t io n s
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S o l  ve nt/Tem p. °C m .p .( c o r r .)  ( decomp.)°C
M .¥t.
(Method)
ANALYSIS 
C% R% S p e c tra l
R.NH^.HCl
H20 /  20° 308-311° 1200 (R ast) 7 6 .4 7 .6 I .R .
HC1 /  104 290-295 73.2 6 .7 I .R .
HOAo /  20 310-312 1 2 7 0 (v .p .o v) 7 6 .4 7 .6
I .R .
N.M.R.
U -^
HOAc /  20 112-114 75 .8 7 .6 I .R .
HO Ac /  60 313-314 7 7 .0 7 .6 I .R .
HOAc /  20 313-314
1200 (R ast)
10 6 0 (v .p .o .) 7 6 .4 7 .6
I .R .
N.M.R.
RNHCOCH,
HOAc /  40° 292-297 76.05 7 .2 I .R .
hco2h /  50 281 -283
i
[ 76.6
j
7 .4 I .R .u - v 9
hco2h /  50 290-295 I 73 .6 6 .6 I .R .
HOAc-H^O^ /  60 279-282 ! 76.35i 7 .8 I .R .
T h e o re t ic a l  f o r v S I 7 6 .5i
7 .4
T h e o re t ic a l  f o r C19H23°3
| 76 .2 7 .7
f2
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o f  \  o b ta in ed  f o r  th e  p a re n t amine and two o f th e  polym ers max.
i s  r e a d i ly  made from th e  t a b l e ,  p ------- ——---------- ------ —-—— 
and a lth o u g h  d e te rm in a tio n  o f
> mil,max. If
th e  ab so lu te  va lue  o f  th e Polymer 1 Polym er 2 Amine
e x t in c t io n  c o e f f i c i e n t  was 202 203 206
n o t p o s s ib le ,  th e  r e l a t i v e 229 225 229sh
i n t e n s i t i e s 285 273sh . 287
8 202\ /S206\  / E203\
--------I = 1-33
285 ,  S2872 282 ^
278
282
a re  s ig n i f i c a n t ly  in d ic a t iv e  o f  a common m o lecu lar s t r u c tu r e .
That a t  l e a s t  p a r t  o f  t h i s  s t r u c tu r e  may be supposed to  c o n ta in  
th e  g roup ing  o f  a  t e t r a - a r y le th a n e ,  b a sed  upon th e  lo w -y ie ld in g  
o x id a tio n  o f  one such polym er to  g iv e  2 , 4 , 4 ’ -tr ie th o x y b en zo p h en o n e , 
may be neg a ted  by  th e  ready  o x id a tio n  o f  2 , 4 , 6- tr im e th o x y tr ip lie n y l-  
methane by d i s t i l l a t i o n  and by  b ro m in a tio n .
The n u c le a r  m agnetic  resonance s p e c tr a  o f  two polym ers were 
found to  be - p r a c t i c a l l y  superim posab le , b u t i t  was n o t found 
p o s s ib le  to  i n t e r p r e t  th e  r e s u l t .  C e r ta in ly  th e re  a re  th re e  
e thoxy  groups to  every  seven o th e r  p ro to n s , i* e .  3
im plying a m o lecu lar fo rm ula  o f  (C^ ^ 2 2 ^ 3 ^ n* a ■^ormu^'a
s t i l l  s a t i s f i e s  a l l  th e  above d a ta  i f  th e  ch a in  p o ly m e risa tio n
i s  te rm in a te d  by r e a c t io n  w ith  th e  i n i t i a t i n g  m olecule (Scheme Q)
CH-R \ \
'CH— R R !
/  /
-> (C ,o Ho o ° ,)19 22 3y4
Scheme Q
\
•Such a m acrocyclic  s t r u c tu r e  appears to  be a s tro n g  
p o s s ib i l i t y  and may be a p p lic a b le  to  a l l  th e  o th e r  polym ers 
in c lu d in g  th e  p h en o lic  polym er o f  Cohn, I n  d e t a i l  t h i s  
c o n jec tu re  en v isag es  a u n i t ,  a r i s in g  from th e  t r i e t h o  xy amine, 
o f s t r u c tu r e  (XXXIV)(cf. th e  benzyl-carbonium  p o ly m e risa tio n , 
P .E .G -.P ra ill , J . Chem. Soc, , 1957, 3162).
OEt
\
XXXIV
Compared w ith  th e  oxygen o f th e  a lc o h o ls , th e  more b a s ic  
n i t r o g e n  o f  th e se  amines more e f f e c t iv e ly  a cc e p ts  th e  e le c tro n  
d o n a tio n  o f  th e  alkoxy a r y l  m o ie tie s  and consequen tly  d ep le te s  
th e  nearby  o therw ise  e le c t r o n - r ic h  c e n tre s  a t  A and B (Scheme P ) .
P o s s ib ly  th e  more s tro n g ly  ’s t r a in e d ' amides a re  no lo n g e r 
p ro to n a te d  on th e  oxygen, b u t p ro to n a te  on th e  n i tro g e n . In  
as much as th e  sulphonam ides (which do p ro to n a te  on the  
n i tro g e n  -  G i l le s p ie ,  1963) gave a ldeh y d ic  s id e -p ro d u c ts  b u t 
th e  v a s t  m a jo r ity  o f  th e  carboxam ides d id  n o t ,  th en  t h i s  d id  
o f f e r  some su p p o rt; b u t no obvious d e c is io n  as to  th e  mode 
in v o lv e d  can be made. N e v e r th e le s s , s e v e ra l  param eters 
a f f e c t in g  a lk y l-n i t r o g e n  s c is s io n  have been  u se fu lly  in v e s t ig a te d  
and th e  tre n d s  have been  in d ic a te d .
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S U M M A R Y
SUMMARY OF T H E SIS
I t  was hoped to  ex ten d  th e  work o f  J.K enyon and h is  
c o lle a g u e s , on th e  o p t ic a l  i n s t a b i l i t y  o f  the  d ipheny lm ethano ls, 
in to  th e  analogous amine s e r ie s ?  no such i n s t a b i l i t y  was 
en co u n te red  e i t h e r  i n  th e  amines o r  in  t h e i r  d e r iv a t iv e s .
A s e r ie s  o f  s u i ta b ly  a lk o x y -s u b s ti tu te d  diphenylm ethylam ines 
( in c lu d in g  th re e  new ones) were p re p a red  and examined; s e v e ra l  
amines were o b ta in e d  c r y s ta l l in e  f o r  th e  f i r s t  tim e . Much 
g r e a te r  s t a b i l i t y  was to  be ex p ec ted  o f  th e  c a rb o n -n itro g e n  
bond i n  th e  amines th a n  o f  th e  carbon-oxygen bond in  th e  
a lc o h o ls , and th e  d isco v e ry  t h a t  (+ )-a ,a-(A nm ethoxydiphenyl) 
methylamine was o p t ic a l ly  s ta b le  (under c o n d itio n s  which cause 
ra p id  ra c e m isa tio n  o f the  co rre sp o n d in g  diphenylm ethanol) 
confirm ed t h i s .  M oreover, (+ ) -a ,a - (2 ,4 ^ ^ - tr ie th o x y d ip h e r ry l)  
m ethylam ine was found  u nexpec ted ly  to  be com ple tely  o p t ic a l ly  
s t a b l e .
T h is  l a t t e r  amine, p rep a red  by s ta n d a rd  re d u c tio n s  o f 
th e  d ia ry lk e to x im e , c a r r ie d  s u b s t i tu e n ts  whose combined e le c tro n  
r e le a s in g  p o te n t ia l  was so f a r  in  ex cess  o f  any such p o te n t ia l
•V
T)
among th e  d ip  he ry  lme th  ano Is  s tu d ie d . The known i n s t a b i l i t y  
o f  th e  in te rm e d ia te  d ia ry lk e to x im es  was en co u n te red  and fu rth es t 
dem onstrated  by t h e i r  f a c i l e  and novel Beckmann rearrangem ent 
a t  an e le v a te d  te m p e ra tu re , as in s ta n c e d  by th e  h ig h  y i e l d  o f  
4-m ethoxybenzo-4’ -e th o x y a n ilid e  from 4-ethoxy-4* -m ethory - 
benzophenone a t  11 8 ° .
The trie th o x y d ip h en y lm e th y lam in e , a lth o u g h  o p t i c a l ly  s t a b l e ,  
d id  e x h ib i t  marked chem ical i n s t a b i l i t y  b o th  as i t s  s a l t s ,  as 
i t s  N -a c e ta te , N -benzoate , and as i t s  N -to lu e n e -^ -su lp h o n a te  „
For exam ple, th e  N~benzoate underw ent h e te r o ly s i s  in  a c id  
media w ith  f i s s i o n  a t  the a lk y  1 -n itro g e n  bond to  g ive r i s e  to  
benzam ide. The n o n -n itro g en o u s  fragm ents which arose  were 
found to  be polym eric and even th e  i n te r p o s i t io n  o f s u i ta b le  
carbonium -ion  a cc e p to rs  such as p h eno l, th iophenol^  sym-  
trim ethoxybenzene o r  to lu e n e - j) -s u lp h in ic  a c id , d id  n o t g ive 
r i s e  to  c h a r a c te r is a b le  d e r iv a t iv e s ,  T h is h e te r o ly s i s  was 
found to  o ccu r th ro u g h o u t th e  s e r ie s  o f  th e  amines and t h e i r  
d e r iv a t iv e s  in c lu d in g  th e  u n s u b s t i tu te d  p a re n t o f  th e  s e r i e s ,  
a ,a -d ip h en y lm eth y lam in e , a lthough  i n  th e  l a t t e r  in s ta n c e  to  a 
much l e s s e r  e x te n t .
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The N -to lu en e -j)-su lp h o n a te s  o f  th e  s ix  a lkoxy-am ines, 
b u t no t th e  u n s u b s t i tu te d  p a re n t o f th e  s e r i e s ,  c leav ed  a t  
th e  a lk y l  n i tro g e n  bond to  g ive  to luene-p -su lphonam ide  w ith  
an aldehyde as a b y -p ro d u c t. The aldehyde was i d e n t i f i e d  
as d e r iv in g  always from th e  a r y l  group p o ssess in g  th e  l e s s  
pow erfu l e le c t r o n  r e le a s in g  s u b s t i t u e n t ( s ) . No aldehyde 
was d e te c te d , however, i n  th e  s c is s io n  o f  a ,a-lipheny '.Lm ethyl- 
amine N -to lu e n e -j)-su lp h o n a te , o r  o f  any carboxamide w ith  two 
s ig n i f i c a n t  e x c e p tio n s .
A h ig h  degree o f  s e l f - a t t a c k  e x h ib ite d  by th e  no n -n itro g en o u s 
a lk o x y a ry l fragm ents was en co u n te red  th roughou t th e  s e r i e s .
Only w ith  th e  u n s u b s t i tu te d  fragm ents were r e a d i ly  
c h a r a c te r is e d  s c is s io n  p ro d u c ts  o b ta in ed ; t h i s  was u sed  to  
dem onstrate  t h a t  th e  known a c id -c a ta ly s e d  rearrangem ent o f  
N -d ip h en y lm eth y lsa licy lam id e  was i n t e r -  r a th e r  th a n  i n t r a ­
m o lecu la r , by th e  i s o l a t i o n  o f  ty p ic a l  carbonium  io n  d e r iv a tiv e s  
o f  added trim ethoxybenzene, v i z . d ip h en y lm e th y l-1 ,3 ,5 -trim e th o x y  
benzene and b is (d ip h en y lm e th y l)-1  ,3 ,5 -tr im e th o x y b en z e n e .
The c la im  f o r  th e  f i r s t  p re p a ra t io n  o f  th e  o therw ise  
unknown benzoxet (u n s a tu ra te d  tr im e th y len e  oxide) has been
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shovm to  be i n  e r r o r .  The decomposition o f  a , a - ( 2-hydroxy- 
d iphenyl)m ethylam ine h y d ro ch lo rid e  i n  w a te r  g iv e s  r i s e  to  a 
polym eric n o n -n itro g en o u s phenol (much ak in  to  th e  a lkoxy- 
polymers m entioned  above) and no t th e  o x e t d e r iv e d  by in t e r n a l  
c y c l i s a t io n .  An e x p la n a tio n  o f  th e  n a tu re  o f  th o se  alkoxy 
polym ers b ased  upon an in te rm o le c u la r  c y c l i s a t io n  has been 
o ffered *
8 2
E X P E R I M E N T A L
EXPERIMENTAL
M elting  p o in ts  are  u n c o rre c te d  u n le ss  o th e rw ise  s ta ted *
R o ta tio n s  were determ ined  on th e  B en d ix -E ricsso n  A utom atic 
P o la r im e te r  (Model 143A).
E th an o l was d r ie d  over magnesium. T etra lryu ro f in:an, 
a f t e r  s ta n d in g  over po tassium  hydroxide (24  h r , ) ,  was h e a te d  
under r e f lu x  w ith , and th e n  d i s t i l l e d  from , phenyl magnesium 
brom ide. L igh t pe tro leu m  r e f e r s  to  th e  f r a c t i o n  o f  b o i l in g  
range 40-60° u n le ss  o therw ise  s ta t e d .
S y n th es is  o f  Amines and T h e ir  D e r iv a t iv e s .
4 -E thoxybenzoyl C h lo rid e . -  The a c id  c h lo r id e  i s  p re fe ra b ly  
p re p a red  (62%) v ia  m ethy^-hydroxybenzoate  (H .V anderhaeghe, P .K olosy, 
and M .Claesen, J .Pharm. and Pharmaco 1 . 9 1954, ^6, 119) r a th e r  th a n  
v ia  th e  a c id  (30%) (J.B .C ohen  and H.W.Dudley, J . Chem. Soc. ,
1910, 97, 1741) . I t  had b .p .  140°/15 mm.
1 , 3-D iethoxybenzene, -  Sodium h y d rid e  (42 ,2  g , ,  1 ,76 mole) 
as a 50% d is p e r s io n  i n  o i l  vtras slow ly  added to  dimethylformam ide 
(500 m l.)  w ith  s t i r r i n g .  The exotherm ic r e a c t io n  o v e r,
r e s o r c in o l  (89*5 g*, 0.81 mole) i n  dim ethylform am ide (200 m l.) 
was slow ly  added and th e  r e s u l t in g  p u rp le  r e a c t io n  m ix tu re  was 
h e a te d  upon a s team -bath  (0 ,2 5  h r . ) .  (T h is co lo u r co u ld  on ly  
be avo ided  by th e  sc ru pu lous e x c lu s io n  o f a i r  w ith  no im prove­
ment in  th e  y ie ld  o f  the  re q u ire d  p ro d u c t .)  . E th y l bromide 
(211 g . ,  1.92  mole) was slow ly  added to  th e  c o ld  m ix tu re  causing  
a s l i g h t l y  exotherm ic r e a c t io n .  T his m ix ture  ?vTas h e a te d  upon 
a s team -b a th  (l h r . ) ,  co o led , and poured  in to  ic e -w a te r  (2000 m l.) 
N on-phenolic  m a te r ia l  was i s o la te d  and f r a c t io n a l ly  d i s t i l l e d
to  g iv e  th e  re q u ire d  b i s - e th e r  (9 4 .2  g . ,  74%") o f  b .p .  110-112°/
20
10 mm., 1.5015 (Found: C, 7 2 .3 ; H, 8 .5 . C alc , f o r
^10^14^2: H, 8.5% ), H.H.Hodgson and H.Clay ( j . Chen.
S o c ., 1930, 1872) g ive b .p .  234-235°.
4 -Methox.ybenzophenone. -  The ketone (166 g . ,  78%) was 
p rep a red  from a n iso le  acco rd ing  to  the  method o f F.Ullm ann and 
I .G o ld b e rg , B er. , 1896, 35, 2811, I t  s e p a ra te d  as n e ed le s , 
m .p. 60-62°, from benzene -  l i g h t  pe tro leum .
4 -Methoxybenzophenone Oxime. -  The ketone (140 g . ) ,  
hydroxylam ine h y d ro ch lo rid e  (92 g .)  and anhydrous sodium a c e ta te  
(216 g .)  in  e th a n o l (700 m l.)  were h e a te d  under r e f lu x  du rin g  two
h o u rs ; th e  main b u lk  o f the  so lv e n t was removed (water-pum p, 
steam -bath) and th e  re s id u e  was w e ll washed w ith  w a te r  and 
d r ie d  i n  a d e s ic c a to r  ( s i l i c a  g e l ) .  The s o l i d  (150 g . ,
98%) so o b ta in e d  had m.p. 137-144° (A .H antzsch, B er. , 1891,
2 4 , 53 g iv e s  th e  m .p. o f  th e  ex—oxime as 137-138° whereas 
R .S toerm er, B er. » 1911, 4 4 , 667 g iv es  146-147°)* The oxime 
was reduced  w ith o u t f u r th e r  p u r i f i c a t io n ;  no low er m e ltin g  
p o in t isom er was i s o la te d .
a , q -(4 -M ethoxydiphenyl) m ethylam ine ( i l a )  . -  4-M ethoxy- 
benzophenone oxime (150 g .)  was added p o rtio n w ise  to  a h o t ,  
s t i r r e d  su sp en sio n  o f  l i th iu m  alum ino hyd ride  (40 g .)  i n  te tr -a -  
h y d ro fu ran  (250 m l.)  a t  a r a t e  to  m a in ta in  r e f lu x .  The yellow  
s o lu t io n  was h e a te d  under r e f lu x  d u rin g  th e  n ex t fo u r hours 
b e fo re  th e  excess  o f  hy d rid e  and th e  complex were c a r e f u l ly  
h y d ro ly sed  by th e  dropwise a d d i t io n ,  i n  sequence, o f  w a ter 
(25 m l .) ,  5N-sodium hydrox ide (25 m l .) ,  and w a te r (75 m l.) 
p e rm ittin g  th e  m ix tu re  to  b o i l  d u ring  th e  l a s t  p a r t  o f the  
h y d ro ly s is .  The r e a d i ly  f i l t e r e d  susp en sio n  was s e p a ra te d  
from th e  in o rg a n ic  s o l id s .  The o rgan ic  p h ase , w ith  which 
e th e r  w ashings o f th e  s o l id s  v/ere combined, was e x tra c te d  w ith
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2N -hydroch loric  a c id  (3 x 200 m l .) .  The h y d ro ch lo rid e  
s e p a ra te d  from th e se  e x t r a c t s ,  when th e y  ?^ere c o o led , as rods 
(150 g . ,  90/5) o f m .p. 189-190° (decom p.).
D ecom position w ith  warm 2N-sodium hydroxide l ib e r a te d  the  
amine as a v isco u s  o i l  th a t  s e p a ra te d  from benzene -  l i g h t  
petro leum  as la rg e  p l a t e s ,  m .p. 49- 50° , in  e x c e l le n t  y i e ld  
(Found: C, 78.6,- H, 7 .0 ; N, 6,5* re q u ire s
C, 78 ,8 ; II, 7 .1 ; N, 6.6/5), (M.Busch and L .Leefhelm , J . p r .
Chem. , 1908, ( 2) , 77, 19 g ive  b .p ,  2 0 2 -2 0 6 °/l2  mm., and m.p,
194° f o r  th e  h y d ro c h lo r id e ) .
The N -a c e ta te  d e r iv a t iv e  se p a ra te d  as n e e d le s , m .p. 161°, 
from 96% e th a n o l (A .H antszch and F .K ra f t ,  B er. , 1891, 24, 3513 
g ive m .p. 1 5 9 ° ) . The N -benzoate s im i la r ly  se p a ra te d  as n e e d le s , 
m .p. 174-176°, (M*Busch and L .Leefhelm , lo o . o i t . ,  g ive m.p. 1 7 4 °). 
The N-4-n i t ro b e n z oate  from th e  same so lv e n t s lo w ly  c r y s t a l l i s e d  
as ye llow  p rism s , m.p. 93-94°, (Found: C, 69 .6 ; H, 5*05; N, 7 .8 ,
C21H18N2°4 r e ^u±res C> 69-6 ‘> H> 5 .0 ; N> 7 .7 /5 ). The N -3 ,5 - 
d in itro b e n z o a te  was o b ta in e d  as s tra w -co lo u red  n e ed le s , m .p. 142°, 
from jSfo e th a n o l (Found: C, 62 .2 ; H, 4 .2 5 ; N, 1 0 .3 . 0^
re q u ire s  C, 6 1 .9 ; H, 4 .2 ;  N, 10.3/5). The N- to lu e n e -p -su lp h o n a te
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r e a d i ly  c r y s t a l l i s e d  from m ethanol as n e e d le s , m .p. 137-138°, 
(Found: C, 68*5* H, 5 .6 ; N, 4.1 . ^21^21^3^ re(!u i r es
C, 68 ,65 ; H, 5 .8 ;  N, 3 .8 $ ) .  This p ro d u c t was id e n t i c a l  
(m .p . and m ixed m .p .) w ith  th a t  o b ta in e d  ( c f ,  J .  Kenyon and 
R.F.M ason, J . Chem. Soc. ,  1952, 4964) from the  co rresp o n d in g  
d iphenylm ethanol and to lu en e -p -su lp h o n am id e . The N -o-carboxy- 
b enzoate  was p re p a red  from th e  amine and one e q u iv a le n t o f 
p h th a l ic  anhydride i n  warm p y r id in e . The ph thalam ic  a c id  (62$) 
s e p a ra te d  as m ic ro c ry s ta ls ,  m .p. 207-208°, from m ethanol -  
l i g h t  pe tro leum  [Found: C, 7 3 .0 ; H, 5 .5 ;  N, 3>9%; e q u iv . ,
357 (50$ E th a n o l) . C^H^NO re q u ire s  C, 7 3 .1 ; H, 5 .3 ;
N, 3 .9 $ ; e q u iv .,  361] .  I t s  d - t a r t r a t e  s a l t  had m .p. 112-114° 
from aqueous m ethanol (Found: C, 59 .7 ; H, 6 .0 . C ^H  NO,
re q u ire s  C, 5 9 .5 ; H, 5 .8 $ ) .
P re p a ra tio n  o f  th e  Amine from th e  Chlorom ethane . -  
The exotherm ic r e a c t io n  betw een 4-m ethoxydiphenylm ethyl c h lo r id e  
( 23.2  g .)  (o b ta in e d  from th e  c a rb in o l  by t r i t u r a t i o n  in  concen­
t r a t e d  h y d ro c h lo ric  ac id ) and po tassium  p h th a lim id e  (1 9 .0  g .)  
i n  dim ethylform am ide (200 m l.)  gave a s t ic h y  s o l id  (28 .5  g . ) .
8 8
A p o r t io n  (1 0 .0  g .)  was t r e a t e d  w ith  h o t e th a n o l (3 x 10 m l,)  
and th e  in s o lu b le  m a te r ia l  was washed w ith  w ater* I t  was 
c r y s t a l l i s e d  from p ro p a n -2 -o l to  g ive  ph th a lim id e  as  n e ed le s  
(m .p, and mixed m .p . ) (75®  . The rem ainder o f  th e  p ro d u c t 
on tre a tm e n t i n  e th a n o l w ith  hyd raz ine  h y d ra te  gave the  
r e q u ire d  amine (0 .9  g . ,  3 .6 ®  c h a r a c te r is e d  as i t s  N -benzoate, 
m .p. 173-175°.
a ,a - ( 4 -E thoxydiphenyl)m ethylam ine ( l i d ) ,  -  S u b s t i tu t in g  
ph en e to le  f o r  a n iso le  in  th e  above sequence, th e n  4 -e thoxybenzo- 
phenone was o b ta in e d  as chunky rhombs ( 85® ,  m .p. 51- 52° ,  from 
l i g h t  pe tro leum  ( b .p .  6 0 -8 0 °) . The oxime (o n ly  one isom er 
was o b ta in ed ) s e p a ra te d  as rhombs (9 5 ® , m .p. 136-137°, from 
96/£ e th a n o l (C .T o rres  y  G onzales, Anales so c . e sp an . f i s . 
quim. , 1926, 24, 82-90 g iv es  m .p. 48° and 135-136° r e s p e c t iv e ly .
I.A .K aye, H .C .K lein , and W .J .B u rla n t, J . Amer. Chem. Soc. ,  1953, 7 5 , 
745 g iv e  b .p .  129°/6  mm. and m.p. 151 -152°).
The oxime (44 .0  g .)  was hydrogenated  i n  a c e t ic  a c id  ^200 m l.) 
a t  60° ov er pa llad ium  oxide (1 .0  g . , Baker P la tinum  D iv is io n , 
E ngelhard  In d u s tr ie s )  . Uptake o f  hydrogen was slow b u t ceased
(8500 m l. i n  6 days) s h o r t ly  a f t e r  th e  t h e o r e t i c a l  volume 
(8 ,300  ml*) had been  abso rbed . The b a s ic  p ro d u c ts  were 
i s o l a t e d  and th e  re q u ire d  amine was o b ta in e d  as i t s  hyd ro ­
c h lo r id e  s a l t  ( 30.0  g . ) , m .p. 230- 232° , from m ethanol -  
e th y l  a c e ta te  -  e th e r  (C .Torre's y  G-onzales, l o c . c i t , , g iv es  
m.p. 229-230°) (found: C, 68 .2 ; H, 7 .0 ; N, 5 .3 . Calc, f o r
C15H17N0.HC1: C, 68 . 5 ; H, 6 .9 ; N, 5 . 3 $ .  The N-a o e ta te  
had m .p . 127-128° (Found: C, 75 .9 ; H, 7 .0 ;  N, 5 ,6 .
C1? H19N02 r e q u ire s  C, 7 5 .8 ; ' H, 7 .1 ; N, 5 . 2 $ ,  the  N-
benzoate  had  m„p. 14-8° (Found: C, 80 ,0 ; H, 6 .2 ; N, 4 .1 .
C22H21N02 reclu i r e s  c > 7 9 .7 ; H, 6 .4 ; N, 4 . 2 $ ,  and the
N- to lu e n e -p -su lp h o n a te  had m .p. 174-176° (Found: C, 69*1;
H, 6 .0 ; N, 3 .6 .  C22H23N°3S r e l u i r e s  c > 69 .3 ; H, 6 .1 ;
N, 3 . 7 $ ,  These th re e  d e r iv a t iv e s  a l l  s e p a ra te d  as need les
from aqueous e th a n o l .
4 -F thoxy- 4 , -methoxybenzophenone» -  The re q u ire d  k e to n e , 
p rep a red  ( 8 0 $  in  benzene from equim olar q u a n t i t ie s  o f pueneto 'le , 
jD -anisoyl c h lo r id e  and aluminium t r i c h lo r id e ,  s e p a ra te d  as n e ed le s  
m .p. 111-112° from benzene -  l i g h t  pe tro leum  ( b .p .  60-b0°)
(Found: C, 7 5 .1 ; H, 6 .5 . C alc . f o r C ^ H ^ O y  C, 75 .0 ; H ,6 . 3 $ ,
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(W .Tadros, A .B .Sakla  and M .S .Ishak , J . Chem. S o o 1958, 4210 
g ive m .p. 112°) .
4 -E thoxy- 4 ! -methoxybenzophenone Oxime. -  The ketone  (33 g .)  
in  e th a n o l (200 m l.)  was h e a te d  under r e f lu x  during  two hours 
w ith  sodium a c e ta te  (4 3 .0  g .)  and hydroxylam ine h y d ro ch lo rid e  
(1 8 .2  g . ) .  The so lv e n t was removed on th e  s team -bath  (w a te r 
pump) and th e  re s id u e  was t r e a te d  w ith  w a te r  (250 m l . ) .  The 
w a te r - in s o lu b le  o i l  was e x tr a c te d  in to  e th e r  and th e  e th e r e a l  
s o lu t io n  was washed w ith  w a te r (3 x 50 m l . ) ,  d r ie d  (NagSO^), 
th e  so lv en t was removed (water-pump) and th e  r e s id u a l  o i l  was 
q u ic k ly  d is so lv e d  in  benzene -  l i g h t  pe tro leum  ( b .p .  6 0 -8 0 °) .
The oxime s e p a ra te d  as p rism s (29 g .)  , m .p. 62-63° (u n a lte re d  
by r e c r y s t a l l i s a t i o n ) ,  (Found: C, 71 .4 ; H, 6 .5 ; N, 5 .0 .
C^gH^NO^ re q u ire s  C, 70 .8 ; H, 6 .3 ; N, 5 .2% ). The prism s 
r a p id ly  c o lo u red  i n  th e  atm osphere b u t were s ta b le  i n  d ry  carbon 
d io x id e  ( c f .  A .I.V o g e l, ffP r a c t .O rg. Chem. , ” E d i t . I l l ,  Longmans, 
p .741) . The k e to n e  (7.1 g .)  i n  a l a t e r  experim ent under 
s im i la r  c o n d itio n s  gave prism s (1 .0  g . ) ,  m .p. 90-93°, o f  the  
isom eric  oxime (Found: C, 71 .1 ; H, 6 .7 ; N, 5.0% ).
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a , a - ( 4 -E thoxy- 4 * -methoxydiphenylme thy lam ine ( l i e )  . -
( i )  The oxime (7*8 g . ) ,  m .p. 62 -63°, was reduced  w ith  sodium 
(1 2 .5  g .)  in  e th a n o l (150 m l.) ( c f .  A .B illo n , Ann. Chim. , 1927,
(10) , 7 , 3 4 4 ). The amine was i s o la te d  as an o i l  (6 .1  g .)  
which d id  n o t s o l id i f y  a t  0 ° . The h y d ro ch lo rid e  s e p a ra te d  as 
f in e  n e e d le s , m .p. 210-212° (decom p.), from  m ethanol -  l i g h t  
pe tro leu m . The N- a c e ta te  was o b ta in e d  as n e e d le s , m .p. 145- 
146°, from m ethanol i n  90% y i e ld  (Found: C, 72 .4 ; H, 7 .2 ;
N, 5 .0 .  C18H21N0 re q u ir e s  C, 7 2 .2 ; H, 7 .1 ; N, 4 .7 $ ) .
( i i )  The crude oxime, as an orange gum (1 5 4  g .)  p rep a red  
by the  method o f  C .T orres y  Gonzales (B u ll . Soc. chim . P ran c e . 
1925, JZ , 1591-1596), was d is so lv e d  in  e th a n o l (400 m l .) .
The s o lu t io n ,  s a tu r a te d  a t  room tem p era tu re  w ith  ammonia was 
s t i r r e d  a t  100° w ith  Raney n ic k e l  W.7 (10 te a sp o o n s fu l)  under 
an i n i t i a l  hydrogen p re s su re  o f  110 atm os. (4  h r . ) .  The amine 
?7as e x tr a c te d  in to  ch lo ro fo rm  and th e n  d is so lv e d  in  e th e r  from 
which s o lu t io n  was p r e c ip i t a t e d  th e  h y d ro ch lo rid e  as a w h ite  
powder (61 g . ) ,  m .p. 206-210° ( 36$  based  on th e  k e to n e ) . 
R e c r y s ta l l i s a t i o n  from e th a n o l gave rhombs, m .p. 216-218° 
(decom p.), (Found: C, 65 .1 ; H, 7 .0 5 ; N, 4 .6 .  gH^NO^ .HC1
re q u ir e s  C, 6 5 .3 ; H, 7 .1 ;  N, 4 .8% ). The b a se , when
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l i b e r a t e d  from th e  h y d ro ch lo rid e  by tre a tm e n t w ith  10N-sodium 
hydroxide a t  0 ° , s o l i d i f i e d  to  a waxy s o l id  which slow ly  
evo lved  an a lk a l in e  gas (w ith  th e  odour o f  ammonia) on s tan d in g  
in  th e  atm osphere. This ap p aren t i n s t a b i l i t y  was e lim in a te d  
by f r a c t i o n a l  c r y s t a l l i s a t i o n  o f th e  f r e e  base (5«0 g„) from 
l i g h t  pe tro leum  a t  0 ° . .  The amine s e p a ra te d  as chunky rhombs 
(3 .6  g . ) ,  m .p. 27 -29°, (Found: C, 7 4 .6 ; H, 7 .6 ; N, 1 2 .2 .
C16H19N02 re q u ire s  C, 7 4 .7 ; H, 7 .4 ;  N, 1 2 .4 ^ ) . The N-
b e n z o a te , prism s from aqueous e th a n o l , had  m.p. 137-158°
(Found: C, 76 .2 ; H, 6 .4 ;  ■ N, 4 .2 .  C^H^NO re q u ire s
C, 7 6 .4 ; H, 6 .4 ; N, 3*9$) • The N- to lu e n e -p~- su lphonate  
had m .p. 86 -87°, from e th a n o l (Found: C, 66 .9 ; H, 6 .3 ;
N, 3 .4 .  C ..H  NO S r e q u ire s  C, 67 .1 ; H, 6 .1 ; N, 3.4% ).25 23 2
a , a r ( 2 ,4-D im ethoxydiphenyl)m ethylam ine ( l i b )  . -  2 ,4 -  
Dimethoxybenzophenone (5 7 .0  g . ,  87°/°) from benzoy l c h lo r id e ,
1 ,3-dim ethoxybenzene, and aluminium t r i c h lo r id e  in  m ethylene 
d ic h lo r id e ,  s e p a ra te d  as p rism s , m .p. 81 -82°, from aqueous 
m ethanol. A m ixture o f th e  oximes was o b ta in e d  i n  q u a n t i ta t iv e  
y ie ld  from th e  benzophenone (1 e q u iv .) ,  hydroxylam ine h y d ro c h lo rid e
(2 e q u iv .) ,  and sodium a c e ta te  (4  e q u iv .) ,  i n  e th a n o l h e a te d  u n d er
r e f lu x  (2 h r . ) .  The p roduct p a r t ly  m elted  a t  158° and th e n  
co m ple te ly  a t  178°, correspond ing  w ith  th e  m .p .s  o f  th e  a -  
and (3- isom ers i s o l a t e d  by Hantzsch ( l o c . c i t ) (Found: C, 70.2
H, 5 .9 ; N, 5 .5 . C alc , fo r  C ,cH._N0_: C, 7 0 .0 ; H, 5 .9 ;
* 0 * 0  J
N, 5.4% ). The m ix ture  o f  oximes was r e a d i ly  reduced  w ith  
sodium in  e th a n o l to  g ive  th e  amine, i s o la t e d  as th e  hydro­
c h lo r id e ,  as n eed le s  m .p. 205- 207° , from  aqueous e th a n o l i n  
60% y ie ld  (M .V.Patwardhan, N .L .P h a ln ik a r, and B .V .Bhide,
J . U niv .Bombay, 1 950, N o.27, 1_7, P a r t  5 , p .22 g ive  oxime m .p. 
158°, from benzene; amine, yellow  o i l  b .p .  230°/35 mm.; hydro­
c h lo r id e ,  powder m .p. 2 0 5 °). The N -benzoate was o b ta in e d  as 
n eed le s  m .p. 152-153°, from benzene, and th e  N -a c e ta te  was 
o b ta in e d  as n eed le s  m .p. 153-154°, from aqueous e th a n o l, 
(Patw ardhan, e t  a l . ,  l o c . c i t . , g ive m .p, 151° and 153° re sp e c ­
t i v e l y ) .  An a ttem p t to  p rep a re  th e  N -a ce ta te  from 2 ,4 -  
d im ethoxydiphehylm ethanol (1 .0  g .)  in  a c e t ic  a c id  (10 m l.)  
c o n ta in in g  su lp h u r ic  a c id  (1 drop) and acetand.de (5 .0  g„) 
gave o n ly  th e  b i s - e th e r  (0 .9  g .)  m .p. 187-191°; mixed w ith  th e  
a u th e n t ic  b i s - e th e r  o f m .p. 190° (A.G-.Davies, e t  a l . ,  J . Chem. 
SoCc, 1957, 3158) th e  m ix tu re  m .p. showed no d e p re ss io n . The 
N- to lu e n e -p -s u lp h o n a te , rhombs from  benzene, had m.p. 155-157°
94
(Found: C, 66 .5 ; H, 5 .8 ;  N, 3 .8 .  ■ C ^H  NC^S re q u ire s  
C, 66 .5 ; H, 5*8; N, 3 .5 /0 .
g ,g - ( 2 ,4 ,4 * -Trim ethoxydiphenyl)m ethylam ine ( l i e ) .  -  ( i )
The r e a c t io n  c a ta ly s e d  by aluminium t r i c h lo r id e  (1 6 .6  g .)  "between 
a n is o y l  c h lo r id e  (2 1 .2  g .)  and 1 ,3-dim ethoxybenzene (17 .2  g .)  i n  
benzene below 15° gave two p ro d u c ts  s e p a ra te d  w ith  aqueous e th a n o l .  
The le s s  so lu b le  f r a c t i o n ,  p la te s  (5.1 go) had m .p. 102-103°
(Found: C, 6 9 .9 ; H, 5 .4 ; OMe, 2 4 .3 . g02(0Me)2 r e q u ire s
C, 69 .75 ; H, 5 .5 ; OMe, 24 .1 /0 ,  i d e n t i f i e d  as th e  p - a n iso a te  
o f m-m ethoxyphenol by h y d ro ly s is  w ith  5N-sodium hydroxide and 
co n v ersio n  o f  th e  jD -anisic  a c id  form ed in to  i t s  a n i l id e ,  m .p. 
and mixed m .p. 171-173°. The more so lu b le  m a te r ia l ,  need les 
(1 0 .6  g . ) ,  m .p. 60 -72°, on r e c r y s t a l l i s a t i o n  gave th e  re q u ire d  
ketone  (8 .5  g .)  as n e e d le s , m .p. 7 2 -7 3 ° . (J.T am bor, B er. , 1910,
4 3 . 1889 g iv e s  m .p. 73- 74° ) .
Only one oxime was i s o la te d ,  n e ed le s  m .p, 133° from 96% 
e th a n o l (Found: C, 6 7 .1 ; H, 6 .2 ; N, 5 .1 5 . C alc , f o r  C^gH NO :
C, 66 .9 ; H, 6 .0 ;  N, 4 .9 ^ ) • (A .H .Batkharde and B .V .Bhide, J . U niv. 
Bombay, (N.S.) 1955, 24 , N o.5 , p .11 g ive m .p. 125- 126°) which 
decomposed a f t e r  fo u r  days.
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( i i )  The ketone  was more s u c c e s s fu lly  o b ta in ed , m .p. 76-78° 
( 70% y ie ld )  w ith  m ethylene d ic h lo r id e  as th e  so lv e n t (found:
C, 7 0 .8 ; H, 6 .0 . C alc , f o r  C16H160 : C, 70 .6 ; H, 5 .9 $ ) .
The oxime (52 g .)  i n  e th a n o l (4-00 m l.) was s a tu r a te d  a t  10° 
w ith  ammonia and Raney n ic k e l  W.2 (3 te a sp o o n s fu l)  was added.
The su sp en sio n  was s t i r r e d  (24  h r . )  under hydrogen (100 atm os.) 
a t  100°. The r e a c t io n  m ix ture  a ffo rd e d  a crude h y d ro ch lo rid e  
(59 g .)  from which th e  f r e e  base  was l ib e r a t e d  in  th e  u su a l way.
The amine s e p a ra te d  from l i g h t  petro leum  as chunky rhombs, m .p. 
47 -49°, (found: C, 70 .6 ; H, 7 .1 5 ; N, 5 .2 .  C^H^NO re q u ire s
c,  70.3? H, 7 .0 ; N, 5.1% ). The h .ydroch loride se p a ra te d  as 
n e e d le s , m .p, 161-162° from e th a n o l (found: C, 61 .8 ; H, 6.7,°
N, 4 .7 .  C^gH^NO .HC1 re q u ire s  C, 6 2 .0 ; H, 6 .5 ; N, 4.5%)*
The 4 -n itro b e n z o a te  had m.p. 148-149°, ye llow  need3.es from 
aqueous e th a n o l (found: C, 65 .5 ; H, 5 .6 ;  N, 6 .5 .  ^23^22^2^6
re q u ire s  C, 65 .4 ; H, 5 .25 ; N, 6.6% ). The 4 -am inobenzoate 
(1 .9  g .)  was o b ta in e d  from the  n itro-com pound (4 .7  g .)  by re d u c tio n  
over 5% p a lla d iu m -c h a rc o a l in  e th a n o l ic  hydrogen c h lo r id e .  I t  
s e p a ra te d  as p rism s, m .p. 158-159°, from  e th a n o l (found: C, 7 0 .5 ;
H, 6 .6 ;  N, 6 .8 .  re q u ire s  C, 70 .4 ; H, 6 .2 ; N, 7.1% ).
2 -T riethoxybenzophenone. — The P r ie d e l-C ra f ts  ’ r e a c t io n  
betw een m o lecu lar e q u iv a le n ts  o f  4 -ethoxybenzoy l c h lo r id e ,  1 ,3~ 
d ie thoxybenzene , and aluminium t r i c h lo r id e  i n  m ethylene d ic h lo r id e  
below 15° gave th e  r e q u ire d  ketone which s e p a ra te d  as n eed le s  
from petro leum  (b .p .  100 -120°), i t  had m .p. 66-67° (77% y ie ld )  
(Pound: C, 7 2 .8 ; H, 7..0. c>, 9H22°4 r e i u i r e s  °> 7 2 -6; H> 7 *°5%)«
I f ,  however, th e  tem p era tu re  was p e rm itte d  to  r i s e  to  20° o r above 
in c re a s in g  q u a n t i t ie s  o f  a  h ig h e r  m .p. p ro d u c t were i s o l a t e d  which 
was i d e n t i f i e d  (below) as 4 .4 * - d ie th o x y -2 - hydroxybenzophenone 
(m .p . and mixed m .p . ) .
4 , 4 -D iethoxy- 2 -hydroxybenz ophe none. -  The above r e a c ta n ts  
were h e a te d  under r e f lu x  ( b .p .  40°) du rin g  f iv e  hours and a b righ t, 
ye llow  c r y s t a l l i n e  s o l id  was i s o la te d ,  which s e p a ra te d  as n e e d le s , 
m .p. 98-100° (Pound: C, 70 .9 5 ; H, 6 .2 ; C ^H ^O ^ re q u ire s  
C, 7 1 .3 ; H, 6.3% ). The y i e ld  o f hydroxy ketone was 95%.
Deep red-brow n co lo u r w ith  a lc o h o lic  f e r r i c - c h lo r i d e .  As a
-1
m ull in  N u jo l th e  ketone shov/ed very  weak a b so rp tio n  a t  1700 cm. ,
-1b u t s tro n g  a b so rp tio n  a t  1621 cm. was shown in  carbon t e t r a ­
c h lo r id e  s o lu t io n  (c h e la te d  C = 0 ) .
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A ttem pts to  E th y la te  4 3A* -D iethoxy-2 -hydroxybenzophenone. -
( i )  The hydroxyketone i n  dim ethylform am ide was added to  sodium 
h y d rid e  i n  the same s o lv e n t a t  60°. The a d d it io n  o f  e th y l  
bromide a t  room tem p era tu re  to  th e  r e s u l t in g  su sp en sio n  caused 
an exotherm ic r e a c t io n ,  on ly  s t a r t i n g  m a te r ia l  was i s o la te d  
a f t e r  th e  r e a c t io n  m ix tu re  was h e a te d  a t  100° during  one f u r th e r  
h o u r.
( i i )  The hydroxyketone was re c o v e re d  a f t e r  h e a tin g  i t  i n  
acetone under r e f lu x  w ith  po tassium  carb o n ate  and e th y l  io d id e  
(40 h r . ) .
( i i i )  The hydroxyketone was s im i la r ly  re c o v e re d  from 5N~ 
sodium hydroxide s o lu t io n  a f t e r  a d d it io n  to  d ie th y l  su lp h a te  
a t  50°.
( iv ) The hydroxyketone was a lso  reco v ered  from t - b u ta n o l  
a f t e r  tre a tm e n t a t  th e  b o i l  w ith  a two m olar excess o f  sodium 
t-b u to x id e  and e th y l  bromide ( c f .  Y.Bonnard and J .M e y e r-O n liffe ,
B u l l . Soc . chim .F ra n c e , 1 93^ > 34? "1303)
2 ,4 ,4 1 -T r ie  t  hoxyb e nz ophe none Oxime „ -  ( i )  The ke tone  (144 g .)
hydroxylam ine h y d ro c h lo rid e  (67«5 g .)?  and- sodium a c e ta te  (6 7 .5  g .)
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were h e a te d  under r e f lu x  in  e th a n o l (120 m l . ) .  A f te r  s ix  
hours th e  "boiling r e a c t io n  m ixture  was f i l t e r e d  and th e  s o l id  
was w e ll washed w ith  b o i l in g  $6% e th a n o l (3 x  30 m l . ) .  
C r y s ta l l i s a t io n  o c cu rred  v ery  slow ly  a t  0° from th e  d i lu te d  
f i l t r a t e  g iv in g  p rism s (140 g . ) ,  m .p. 100-114°. One 
r e c r y s t a l l i s a t i o n  from 96% e th a n o l gave th e  oxime ( 8 4 $ ,  m .p.
114-116° (Found: C ,6 9 .4 ;  H, 7 .2 ; N, 3 .9 . C^H^NO re q u ire s
C, 69.3,* H, 7 .0 ; N, 4 .2 5 $ .
(+) -  a , a -  ( 2 ,4 , 4 ! -Tr i e  thoxy  d iphenyl) methylam in e  ( I l f ) .  -
( i )  T h is  was p rep a red  in  h ig h  y ie ld ,  from th e  oxime (0 .9  g .)  by 
re d u c tio n  w ith  sodium i n  e th a n o l , as a s tro n g ly  basi'v  o i l  (0 .7  g .)  . 
The N- a c e t a t e , rhombs from 96% e th a n o l, had m.p. 141° (Found:
C, 70 .4 ; H, 7 .6 ; N, 3 .6 .  C ^ H ^ O  re q u ire s  C, 70 .6 ; H, 7 .6 ; 
N, 3 - 9 $ .  The h y d ro c h lo r id e , n e e d le s , had m.p. 157-159° (decomp.) 
from w a te r  (< 4 0 ° )  (Found: C, 64 .8 ; H, 7 .4 ; N, 4 .3*  C^H^^NO .
HC1 re q u ire s  C, 64 .8 ; H, 7 .4 5 ; N, 4 . 0 $ .
( i i )  The oxime (130 g . o f m .p. 100-114°) in  e th an o l (400 m l.)  
was s a tu r a te d  w ith  ammonia a t  20 °. The s o lu t io n  was s t i r r e d  w ith  
Raney n ic k e l  ¥ .2  (10 te a sp o o n s fu l)  a t  100° under hydrogen a t  135 
atm os. (8  h r . ) ,  A (crude) gum (120 g„) was i s o la t e d  from  w hich,
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on p r e c ip i t a t io n  from ch loroform  s o lu t io n  by e th e r e a l  hydrogen 
c h lo rid e  gave f i r s t  th e  crude h y d ro ch lo rid e  (40 g . ) ,  m .p. 210- 
216° (decom p.). A second crop (18 g .)  , m .p. 200-210° (decomp.) 
was d is so lv e d  in  warm w a ter (400 m l.) and f i l t e r e d  a t  0° to  g ive  
th e  in s o lu b le  p a re n t ke tone  (2 .0  g .)  m .p. and mixed m .p. 65- 67° 
a f t e r  r e c r y s t a l l i s a t i o n .  Only a b lack  t a r  (78 g .)  was i s o l a t e d  
from th e  ch lo ro fo rm  m o th e r- l iq u o rs  and was d isc a rd e d .
The f r e e  b a se , from th e  s o l id  h y d ro ch lo rid e  and th e  s o lu t io n  
above, was o b ta in e d  a s  a ye llo w  o i l  (56 g .)  t h a t  slow ly  c r y s t a l l i s e d  
as bushes o f  n e e d le s ; a s tro n g  ammoniacal odour developed on 
keep ing  th e se  a t  room tem p era tu re  f o r  tw e n ty -fo u r h o u rs .
R e c r y s ta l l i s a t i o n  from  e th e r  -  l i g h t  pe tro leum  gave n eed les 
(3 5 .6  g .)  o f  th e  am ine, m .p. 48-49° ( s ta b le  a t  room tem p era tu re) 
(Found: C, 72 ,4 ; H, 7*7; N, 4,3* C ^H  NO re q u ire s  C, 72.35; 
H, 8 .0 ;  N, 4 .4 ^ ) .  The N-b e n z o a te , n eed le s  from aqueous e th a n o l , 
had m .p. 118-119° (Found: C, 74 ,3 ; H, 6 .7 ; N, 3 ,5 .  G26H29N°4
re q u ire s  C, 74 .4 ; H, 7 .0 ; N, 3-3$) •
cua~(2-H ydroxydiphenyl)m ethylam ine ( i l g )  . -  The amine, which 
was p re p a red  by re d u c tio n  o f  th e  oxime (m .p. 133- 134°) fo llo w in g  
th e  method o f P .B il lo n  (Ann, da Chim ie, 1927, V II r C l0 ], 314, he
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g iv es  m .p, 133- 135° ) ,  was o b ta in e d  as th e  c r y s ta l l in e  h y d ro ch lo rid e  
( 50$  b ased  on th e  s t a r t i n g  k e to n e ) , m .p. 195-197° (decomp,) ( l i t .  
m .p. 190°) (Found: C, 66 ,4 ; H, 6 ,4 ; N, 6 .1 . C alc, f o r  C^H  NO.
HC1: C, 66 ,2 ; H, 6 .0 ; N, 5 .9 $ ) .
2 .4 .6 -Trim ethoxybenzophenone. -  1 ,3>5-Trim ethoxybenzene was 
r e a d i ly  b e n zo y la te d  in  te t r a c h lo re th a n e  below 10° (AlCl^) to  g iv e  
the  r e q u ir e d  benzophenone, m .p. 113-115° in  65$ y ie ld  (E .S p a th  
and K .Fuchs, Monatsh., 1921 , 42 , 272 g ive  m .p. 113-114°).
2 ,4 ,6 ,4 * -Tetram ethoxybenzophenone. -  As above, u s in g  a n is o y l  
c h lo r id e , th e  ke tone  was o b ta in e d  as n e e d le s , m .p. 143-145° (75$)> 
from e th a n o l (S t.v o n  K o stah eck i, B e r . , 1906, 39> 4017 g iv es  m .p.
1 4 6 °).
2 .4 .6-T rim ethoxydiphenylm ethanol, -  P rep ared  by th e  method 
o f Kenyon and Mason ( J . Chem. Soc. , 1952, 4966)th i s  had m .p. 124-125°
( lo c . c i t . , m .p. 1 2 5 °). I t  was found to  be an improvement to  
p rep a re  th e  in te rm e d ia te  aldehyde ( 90$) u s in g  phosphorus o x y ch lo rid e  -  
dim ethylform am ide (G-.F. Sm ith, J . Chem. Soc. , 1954, 3842) r a th e r  th an  
phosphorus o x y ch lo rid e  -  fo rm a n il id e . I t s  to luene-ja-sulphonam ido 
d e r iv a t iv e  was p re p a red  as in  the  above re fe re n c e  (Kenyon and Mason)
101
and was i s o la te d  as p la t e s ,  m .p. 184-185° from n -b u ta n o l 
( l o c . c i t . , g ive m .p. 184-186°). From an a ttem p t to  p rep are  
s im i la r ly  the  co rrespond ing  3 -n itrobenzam ido  compound, 3 - n i t r o -  
benzamide was re c o v e re d  and benzaldehyde (a s  i t s  2 ,4 - d in i t r o -  
phenylhydrazone) was i s o la t e d  i n  50% y ie ld .
A ttem pts to  P rep are  th e  Amines by A lte rn a tiv e  R o u te s . -
( i )  (a) 2 ,4 ,6-T rim ethoxybenzophenone (4 .5  g .)  in  formamide 
(5 .4  g .)  w ith  form ic a c id  ( 90/1, 0 .5  m l.) was h e a te d  fo r  tw en ty - 
fo u r  hours (b a th  185° + 2°) ( c f .  A .W .In g erso ll and H.G-.De W itt, 
J . Amer. Chem. Soc. ,  1951, 73, 3360). The ketone  (4 .2  g c) m .p. 
109- 111° was rec o v e re d .
(b) The same ketone  was re c o v e re d  (4 .5  g .)  from d im eth y l- 
formamide (5 .2  m l.)  w ith  form ic a c id  ( 90%, 0 .5  m l.)  a f t e r  fo u r  
hours a t  180°.
( i i )  In  each o f  th e  fo llow ing  cases  th e re  was s u b s ta n t ia l  
re c o v e ry  (95%) o f  p h th a lim id e  (0.1 m olar s c a le ) .  -  (a )  4-M ethoxy- 
d ip h en y lm e th y lch lo rid e  and one e q u iv a le n t o f  po tassium  p h tha lim ide  
o r  p h th a lim id e  and po tassium  carb o n a te  i n  dim ethyIform am ide.
(b ) 4 -E th o x y -4 * -m ethoxydiphenylm ethanol and p h th a lim id e  in  
form ic a c id  (98%, 50 m l.)  ( c f .  M .P .B alfe , J.K enyon, and E.M .Thain, 
J . Chem. Soc. ,  1952, 7 90 ).
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(c ) 2 ,4-D im ethoxydiphenylm ethanol as i n  (b) .
( i i i )  4-Methoxy and 4 -e th o x y -4 ’ -me thoxybenz ophe none were 
reco v e red  from th e  r e a c t io n  m ix ture  as u sed  by Jochim s (M onatsch ,,
^963, 94, 677) to  c o n v e rt benzophenone to  a ,a-d ipheny lm ethy lam ine .
A ttem pts to  P repare  th e  Oxime o f  Z,4<6-. 4~Tetramethoxybenzophenone. -  
The fo llo w in g  methods were found to  be u n su c c e ss fu l,
( i )  H eating th e  ketone (5 .5  g . ) ,  hydroxylam ine h y d ro ch lo rid e  
( 3 ,4  g . ) ,  and sodium a c e ta te  t r ih y d r a te  (6 ,8  g .)  i n  96% e th a n o l 
(50  m l.)  ( c f .  Y.Bonnard and J .M e y e r-O n lif , B u l l . Soc. chim . F ran ce ,
1931, 13 03),
( i i )  H eating th e  ketone  (0.1 mole) under r e f lu x  in  e th a n o l 
(100 m l.)  w ith  sodium a c e ta te  ( 0 ,4  mole) and hydroxylam ine hydro­
c h lo r id e  (0 .2  mole) fo r  e ig h te e n  h o u rs .
( i i i )  H eating th e  ketone (0.1 mole) under r e f lu x  in  m ethanol 
w ith  hydroxylam ine h y d ro ch lo rid e  and sodium hydrogen carbonate  as 
in d ic a te d  by L .R uzicka, e t  a l .  (H elv . chim .A c ta , 1949, 32, 544 ).
( iv )  D i s t i l l i n g  ammonium form ate i n  the  p resence  o f  th e  ketone 
(0 .1  mole) (O rg .S y n .C o ll .V o l.i l ,  p .503 ).
(v) H eating  th e  ketone  (8 .0  g .) in  a  s e a le d  tube w ith  dry 
ammonium form ate  (24  g .)  a t  200° f o r  f iv e  h o u rs .
(v i)  Heading th e  ketone under r e f lu x  in  p y rid in e  w ith  
hydroxylam ine h y d ro ch lo rid e  f o r  tw en ty -fo u r hours ( c f .  N. 
Cam pbell, e t  a l . ,  J . Chem. Soc. , 1957, 1922).
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I I  Some F a c ile  Beckmann Re arrangem ents
( 1 ) A ttem pted Oxime fo rm atio n  w ith  A-F thoxy-A’ -methoxy-
benzophenone. -  The ketone (0 .1  m o le), hydroxylam ine h y d ro ch lo rid e
(1A.0 g . ) ,  sodium a c e ta te  t r ih y d r a te  (1A.0 g .)  and w a te r (3 .0  m l.)
were h e a te d  under r e f lu x  in  2 -e th o x y e th an o l (25 fill*) d u ring  th re e
h o u rs , and th e  m ix tu re  was poured  in to  ic e -w a te r  (50 m l .) .
C a re fu l f i l t r a t i o n  fu rn ish e d  a c r y s ta l l in e  s o l id  (1A g . ,  m .p,
16A- I6 8 °)an d  a gummy s o l id  (10 g , ,  m .p. 105-120°); th e  fo rm er,
on c r y s t a l l i s a t i o n  from benzene, gave f e l t e d  n e ed le s  (10 .6  g .)
o f  A-methoxybenzo-A* -e th o x y a n il id e , m .p. and mixed m .p. 17A-176°
(Found: C, 7 0 .9 ; H, 6 .A; N, £ .A . C alc , f o r  C ^H ^N O y
C, 70 .8 ; H, 6 .3 ;  N, 5 .2% ). The amide showed s tro n g  in f r a - r e d
—1a b so rp tio n  a t  1635 (C = 0) and 3310 cm. (NH) (N u jo l m u ll) , th e  
form er a b so rp tio n  s h i f t in g  to  1659 cm. in  ch lo ro fo rm  s o lu tio n ; 
i t  Yiras u n a ffe c te d  by tre a tm e n t w ith  p ic r y l  c h lo r id e  o r  w ith  th io n y l  
c h lo r id e  ( c f .  A .I .V o g e l, o p .c i t . , p .7 A l) . The gummy s o l id  y ie ld e d  
more o f  the  amide (5 .5  g .)  and th e  s t a r t i n g  ketone  ( 3.6  g . ) .
A ttem pted  h y d ro ly s is  o f  th e  a n i l id e  w ith  b o i l in g  75% 
su lp h u ric  a c id  f o r  an ho u r gave w a te r -so lu b le  p ro d u c ts  only  from 
which no f r e e  base co u ld  be e x tra c te d  in to  e th e r .  C onversely ,
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th e  a n i l id e  was u n a ffe c te d  on b o i l in g  i t  f o r  fo u r  hours w ith  
10N-sodium hydrox ide .
The a n i l id e  (4 .9  g .)  was suspended in  a m ix tu re  o f  
2 -e th o x y e th an o l (50 m l.) and 5N-sodium hydroxide (100 m l.) 
b o i l in g  under n i tro g e n  f o r  s ix te e n  h o u rs . F i l t r a t i o n  o f  th e  
c o ld , d a rk -c o lo u re d  m ix ture  gave unchanged a n i l id e  (3 .6  g . ) ,  
m .p . and m ixed m .p. 173-175°. By s ta n d a rd  p rocedures th e  
f i l t r a t e  gave an amine, xvhich y ie ld e d  an N -a c e ty l d e r iv a t iv e  
as p l a t e s ,  m .p. 134-136°, from  aqueous e th a n o l ,  i d e n t i c a l  
(m ixed m .p .) w ith  p h en ace tin  (Found: C, 66 .9 ; H, 7 .2 ; N, 8 .1 .
C alc , f o r  C1qH NO^ C, 6 7 .0 ; H, 7 .3 ;  N, 7 .8 $ ) .  The f i l t r a t e  
above a lso  y ie ld e d  j> -a n is ic  a c id , p la te s  from aqueous e th a n o l , 
m .p. and mixed m .p. 193-195° (Found: C, 63 .2 ; H, 5 .6 5 . C alc,
f o r  CgHgOy C, 63 .15 ; H, 5 .3 $ ) .
(2) A ttem pted Oxime fo rm atio n  w ith  2 ,4-Diniethoxybenzophenone. -  
The above procedure was fo llo w ed  u s in g  th i s  ke tone  (0.1 mole) to  
o b ta in  a gummy s o l id  o n ly , i t  was e x tra c te d  in to  ch loroform  to  
g iv e  a brown s o l id  when th e  so lv e n t was removed which was c a r e ­
f u l l y  c r y s t a l l i s e d  from  benzene to  give two p ro d u c ts . The f i r s t  
m a te r ia l  to  s e p a ra te  was benzo- 2 ,4 -dime th o x y a n ilid e  as n eed le s
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(15*0 g . ) ,  m .p. and mixed m .p. 175-176° (Found: C, 70 .1 ;
H, 6 .0 ; N, 5 .6 .  C^H  NO re q u ire s  C, 70 .0 ;- H, 5 .9 ;
N, 5.4/°) . The more so lu b le  m a te r ia l ,  which a lso  se p a ra te d  
as n eed le s  (5 .6  g . ) ,  m .p. 149-150°, d ep ressed  th e  m .p. o f th e  
above a n i l id e  and i t s  isom er 2 ,4 -d im e th o x y b en zan ilid e , which 
s e p a ra te d  as n e e d le s , m .p. 138-139° ,  from aqueous e th a n o l 
(Found: C, 7 0 .0 ; H, 6 .1 ; N, 5 . 7 $ .  - I t  (1 .5  g . ,  m .p. 149-
150°) re a rra n g e d  sm oothly w i th  p i c r y l  c h lo r id e  to  g ive  benzo-
2 ,4 -d im eth o x y an ilid e  (1 .3  g . ) ,  m .p. and mixed m .p. 172-175°.
(3) Oxime fo rm atio n  w ith  4 -Methox.ybenzophenone and w ith  
Benzophenone. -  W ith th e  m ethoxyketone a brown s o l id  was 
o b ta in e d  by th e  above-m entioned p ro cedure ; i t  s e p a ra te d  from 
aqueous e th a n o l to  g ive th e  oxime (27 g .)  as p l a t e l e t s ,  m .p. 
and m ixed m .p. 136-138°. Benzophenone gave s im i la r ly  th e  
oxime (28 g .) ,  as n e ed le s  from aqueous e th a n o l ,  m .p. and mixed 
m .p. 141-142°.
A ttem pted Oxime fo rm a tio n  w ith  2 . 4 . 6-Trim ethoxybenzo-  
phenone, w ith  2 .4 .6 ,4 *  -Tetram ethoxybenzophenon e , and w ith  X anthone. -  
The ketone i n  each case was re c o v e re d  ( ^ 9 5 $  and no oxime o r 
rearrangem ent p ro d u c t was d e te c te d .
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E ffe c t  o f  R eac tan t P ro p o rtio n s  upon th e  Re arrangem ent # -
( i )  4-Ethoxy-4*-m ethoxybenzophenone (0 .1  m ole), hydroxylam ine 
h y d ro ch lo rid e  (1 4 .0  g .)  , and sodium a c e ta te  t r ih y d r a te  (28 g .)  
were t r e a t e d  as p re v io u s ly  d e sc rib e d  ( l ) .  The m ixture o f  
p ro d u c ts  were s e p a ra te d  by c r y s t a l l i s a t i o n  from benzene to  
g ive  th e  oxime (20 g . ) ,  m .p. and mixed m .p. 62-64°, as the  
more so lu b le  prod.uct, and th e  a n i l id e  (4 .5  g .)  as n eed le s  o f  
m.p. and mixed m.p. 173-174° as th e  l e s s  so lu b le  p ro d u c t.
( i i )  The ketone and hydroxylam ine h y d ro c h lo rid e , w ith  
sodium a c e ta te  t r ih y d r a te  i n  la rg e  excess (56 g . ) ,  were t r e a t e d  
as above. The on ly  p roduct c h a r a c te r is e d  was th e  oxime (21 g . ) , 
no a n i l id e  cou ld  be d e te c te d .
( i i i )  2 ,4-Dimethoxybenzophenone oxime (0„1 mole) was 
s u b s t i tu te d  f o r  th e  ketone and t r e a te d  as above ( i ) . The 
oxime was q u a n t i ta t iv e ly  re c o v e re d , m .p. and mixed m .p. 170- 
172°.
1 0 8
I I I  I n v e s t ig a t io n  o f  the  S t a b i l i t y  o f  th e  Amines ( i l )  and t h e i r
S a l t s .
R eagen ts. -  G -lacial a c e t ic  a c id  (m .p. 1 6°) 
and form ic a c id  SQ% (AnalaR grade) were slow ly  
r a i s e d  to  t h e i r  b o i l in g  p o in ts  w ith  th e  slow 
p a s s a g e 'o f  n i t ro g e n . They were th e n  r a p id ly  
co o led  and s to re d  un d er n i t r o g e n . ' - Dioxan was 
p u r i f i e d  (A .I.V o g e l, o p .c i t . , p .177) and s to r e d  
over sodium w ire, i n  th e  d a rk .
S t a b i l i t y  tow ards S trong  A lk a l i . -  The f r e e  base 
(lX a;b ,_c,jl, and e_) ( 0.05  mole) was re c o v e re d  ( i n  g r e a te r  th a n  
95% y ie ld )  a f t e r  be ing  h e a te d  under r e f lu x  (6 h r . )  w ith  sodium 
o r  po tassium  hydroxide (3 .0  g . )  in  aqueous d ioxan  (100 m l.,
10%),
(2 ) S t a b i l i t y  o f  th e  Amine H yd ro ch lo rid e . -  ( i )  The amine
h y d ro ch lo rid e  (0.01 mole) (from  I I a ;b , j2, and jd) was reco v ered  from 
d i s t i l l e d  w a ter (100 m l.) a f t e r  two weeks a t  room te m p era tu re .
The h y d ro ch lo rid e  o f  a ,a~(2 ,A -,4 , -tr ie th o x y d ip h en y l)m eth y lam in e  
( l i e ;  3 .5  g . ) ,  however, r e a d i ly  d e p o s ite d  in s o lu b le  m a te r ia l
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a f t e r  two days a t  room -tem pera tu re . A fte r  two-weeks, th e  
in s o lu b le  o ff -w h ite  powder (0 .9  g .)  had m .p. 200-214° which 
was r a i s e d  by t r i t u r a t i o n  under e th a n o l to  (0 .6  g . ) ,  m .p.
285-297° (decom p.).
Slow c r y s t a l l i s a t i o n  from chloroform -m ethanol gave a non- 
n itro g en o u s  m icro c r y s ta l  l in e  compound (A*) (0 .3  g . ) ,  m .p. 308-311° 
(decomp.) ( c o r r . )  [Found: C, 76 .4 ; H, 7 .6 ; N, 0 .0 $  M. 1200
(H a s t) .  ( C ^ H O ) ^  re q u ire s  C, 7 6 .5 ; H, 7 .4 $ ; M. 1 1 9 3 .5 ].
A p o r t io n  o f  th e  f i l t r a t e  ( r e a c t io n - s o lu t io n ) , a f t e r  b e in g  made 
a lk a l in e ,  l ib e r a te d  ammonia (odour, r e a c t io n  w ith  litm u s  and 
hydrogen c h lo r id e )  when h e a te d . The s t a r t i n g  amine was 
re c o v e re d  from th e  rem ainder o f  t h i s  f i l t r a t e  (by e x t r a c t io n  
in to  e th e r )  and co n v e rted  in to  i t s  h y d ro c h lo rid e  (1 .1  g , ) ,  
m .p. and mixed m.p. 157-159°.
( i i )  The h y d ro ch lo rid e  (1 .0  g .)  from a , a - (4 -e th o x y d ip h e n y l)-  
methylamine ( l i e )  was re c o v e re d  (0 .5  g .)  a f t e r  be in g  b o i le d  (1 h r . )  
under n i t r o g e n  w ith  fo rm ic a c id  (2 5 .0  m l.) .  A f r i a b le  powder, 
m .p. 96-100°, (0 .2 5  g .)  c o n ta in in g  no n i tro g e n  (L assa igne) was 
a lso  i s o l a t e d .
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( i i i )  The amine (ilg) h y d ro ch lo rid e  (1 .0  g .)  i n  w a te r  
(10 m l.) was h e a te d  a t  165° f o r  an h o u r. The p r e c ip i t a t e  
was i s o la te d ,  washed w ith  w a te r  and d r ie d  to  an  o ff -w h ite  
powder (0 ,7  g . ) ,  m .p. 175-195° (decom p.), r a i s e d  by t r i t u r a t i o n  
under e th a n o l to  188-200° (P.Cohn, M onatsh. , 1895, 16,  267 g ives 
m .p, 170 -200°). The f i l t r a t e ,  a c id i f i e d  w ith  2N -hydroch loric  
a c id  (5  m l.) gave no p r e c ip i t a t e  w ith  B rady’ s r e a g e n t .  The 
s o l id  gave a p o s i t iv e  f e r r i c - c h lo r id e  r e a c t io n  ( c f .  P.Cohn, 
lo c . c i t .)  [Pound: C, 84 .9 ; H, 5 . 6 ; N, 0 .0%  M., 900 ( P a s t ) .
C a lc , f o r  (C ^H ^O ) C, 85 .2 ; H, 6,0% M., 914].
(3) A ttem pts to  B .etect Carbonium I o n s . -  ( i )  The amine 
( i l a ;  b ,£ ,.d , and ei) (1 .0  g .)  i n  m ethanol was h e a te d  under 
r e f lu x  (16 h r . )  w ith  th io - £ - c r e s o l  (1 .0  g .)  under an atm os­
phere o f  n i tro g e n ;  th e  amine was re co v e red . The co rresp o n d in g  
h y d ro c h lo rid e s  gave polym eric  m a te r ia l  (c o n ta in in g  n e i th e r  
n itro g e n  o r  su lp h u r) under th e s e  c o n d itio n s .
( i i )  The amine ( i l a ;  and c.) (1 .0 5  g .)  was re c o v e re d  a f t e r  
a  week a t  20° from form ic a c id  (5 .0  m l.)  which co n ta in ed  added 
sodium to lu en e -jD -su lp h in a te  d ih y d ra te  (1.07  g . , 1 .2  e q u iv .) .
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The co rrespond ing  h y d ro c h lo rid e s  were s im i la r ly  re c o v e re d .
( i i i )  The h y d ro ch lo rid e  (0 ,5  g . )  from the  amine ( i l a ;  
and g) and sodium to lu e n e -jg -su lp h in a te  d ih y d ra te  (0 .5  g . ,
1 .2  e q u iv .)  in  dim ethylform am ide (2 0 .0  m l.)  was h e a te d  
(18 h r . )  a t  60°. The r e a c t io n  s o lu t io n  was c o n ce n tra te d  
(s te a m -b a th , water-pump) to  one t h i r d  o f i t s  volume and 
t r e a t e d  w ith  w a te r  (20 m l.)  c o n ta in in g  c o n c e n tra te d  hydro­
c h lo r ic  a c id  (5 d ro p s ) . No in s o lu b le  m a te r ia l  s e p a ra te d ,
( iv )  The in tr o d u c t io n  o f  form ic a c id  (5 .0  m l.)  i n  th e  
r e a c t io n  s o lu t io n  ( i i i )  s im i la r ly  f a i l e d  to  g iv e  a su lphone.
(v) The h y d ro ch lo rid e  (0 .3  g . )  from th e  amine ( l f a ; b ,£ ,  
and je) in  a c e t ic  a c id  (5 .0  m l.) c o n ta in in g  to luene-jD -su lphonic  
a c id  (0 .3  g .)  was h e a te d  under r e f lu x  (0 ,5  h r . )  w ith  added 
sodium to lu e n e - j) -s u lp h in a te  d ih y d ra te  (0 .3  g . ) .  No sulphone 
was i s o la te d .
y
( v i )  The amine ( i l a  and e} (0 .2  g . ) ,  warmed in  form ic a c id  
(1 5 .0  m l.) a t  50°, gave a g reen  s o lu t io n  (0 .2 3  h r . ) .  The 
p o rtio n w ise  a d d it io n  o f  u re a  (0 .2  g .)  t r a n s i e n t ly  l ig h te n e d  
th e  c o lo u r; a f t e r  two hours th e  amine (0 .1 3  g .)  was re co v e red ,
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and an in so lu b le  powder ( 0.03  g i)  c o n ta in in g  no n i t ro g e n  
(L a ssa ig n e ) , m .p. 170-250°, -was o b ta in e d .
( v i i )  The amine ( l i e )  (0 .2  g .)  in  form ic a c id  (1 .0  m l.) 
gave a c le a r  s o lu t io n  a t  50° which was added to  u re a  ( 0.05  g .)  
in  form ic a c id  (0 .5  m l.)  ( c f .  M .P .B alfe , J.K enyon, and 
E.M .Thain, J . Chem. Soc. ,  1952, 790; b u t u s in g  th e  quoted  
p ro p o r tio n  o f  form ic a c id  in  excess o f  e q u iv a le n c e ) ; th e  amine 
was reco v ered  a f t e r  two h o u rs .
( v i i i )  The amine ( l i e )  (0 .2  g . ) ,  i n  form ic a c id  (1 .0  m l.) 
w ith  u re a , as ( v i i )  above, was h e ld  a t  50° ( 0.25  h r , ) ,  and th e  
now g reen  s o lu t io n  was t r e a te d  a t  20° w ith  more u re a  ( 0.05  g .)  
in  form ic a c id  (0 .5  m l .) .  Next day, d i lu t io n  w ith  w a ter gave 
a b u f f  powder (0 .1 4  g . ) ,  m .p. 130-150°, which gave th e  mono-  
s u b s t i tu te d  u re a  as n eed le s  ( 0.07  g . ) ,  m .p. 178-180°, from 
e th a n o l (Pound: C, 6 6 .1 ; H, 6 .7 5 ; N, 8.6%).  Mixed w ith
a u th e n tic  N-[ a , a -  ( 4--e thoxy-4- ’ -me thoxyd ipheny l) m ethyl Ju re  a ,
o f  m .p. 178-179°, (from  th e  amine h y d ro ch lo rid e  and po tassium  
cyanate) th e  m .p. was undep ressed .
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S t a b i l i t y  tow ards A cety l brom ide. -  ( i )  The amine 
( I l a )  (1 .78 g .)  in  d ry  ch lorobenzene (5 .0  m l.)  was t r e a t e d  
(5 m in.) w ith  f r e s h ly  d i s t i l l e d  a c e ty l  bromide ( 1.03  g .)  i n  
th e  same so lv e n t (10 .0  m l .) .  f in e  ye llow  c r y s ta l s  o f  th e  
amine hydrobrom ide (0 .2  g . ) , m .p. 171°, (found: Br , 2 7 .0 ;
N, 4 .9 .  C^H^NO.HBr re q u ire s  Br , 27 .2 ; N, 4.8?o) were 
c o l le c te d  a f t e r  two h o u rs . The N -a ce ta te  (2 .0  g . ) ,  m .p. 
and mixed m .p. 155-157°, was o b ta in e d  from th e  f i l t r a t e  by 
d i lu t io n  w ith  l i g h t  p e tro leu m .
( i i )  The amine, a s  above ( i ) ,  was added to  a two m olar 
excess o f  a c e ty l  brom ide. Only th e  N -a ce ta te  was i s o la te d .
(5) O p tic a l S t a b i l i t y  o f  th e  Amine I l a  tow ards B ase. -
The j l - t a r t r a t e  s a l t  o f  th e  amine was r e c r y s t a l l i s e d  from
aqueous m ethanol to  g iv e  m ic r o c r y s ta l l in e ,  o p t i c a l l y  a c t iv e
s a l t ,  m .p. 175-176°. T his was co n v e rted  to  th e  f re e  b a se , 
20(0 .6  g .)  [c J^  + 1 .0 °  ( l ,  1; c 9 1 .000 EtOH), which was 
re c o v e re d  w ith  undim in ished  r o ta to r y  power from a re f lu x in g  
s o lu t io n  in  d ioxan  (50 m l.) c o n ta in in g  5N-sodium hydroxide 
(6 .0  m l.) under n i tro g e n  f o r  tw en ty  fo u r  h o u rs .
IV R e so lu tio n  and th e  O p tic a l S t a b i l i t y  o f 
(+ ) -  and ( - )  -g , g - ( 2 ,4 ,4*  -T rietho:xydiphenyl)m ethylam ine ( i l f )
S p e c if ic  r o ta t io n s  o f s o lu t io n s  o f th e  
o rd e r  o f  1 .0 °  a re  a cc u ra te  to  w ith in  + 0.02°,
( i )  The (+ ) -amine was o b ta in e d  as i t s  hygroscop ic  s a l t  
w ith  (+ ) - t a r t a r i c  a c id  from p ro p a n -2 -o l as n e e d le s , m ,p. 
223-225° (decomp*) (Found: C, 5 9 .5 ; H, 6 .9 ; N, 2^8.
°19H25NV W 6  re(iu ires  c > E > N> 3 .0$) *
R e c r y s ta l l i s a t i o n  (5 tim es) from aqueous p ro p a n -2 -o l gave
p i
n eed les  (30°fy o f  u n a l te re d  m .p. having  [a Jp  -0 .4 5 °  ( l ,  1: 
1*035 i n  e th a n o l ) .
( i i )  The (+ )-amine (2 7 .0  g .)  and (+)-jO,J3, -d±.-i£ - to lu o y l-  
t a r t a r i c  a c id  (3 3 .0  g . ,  1 e q u iv .)  (A ;S to ll  and A.Hoffmann, 
H elv . Chtem,A c ta , i 94-3p £6? 922) were d is so lv e d  in  b o i l in g  
p ro p a n -2 -o l (1000 m l .) .  The s o lu t io n  was c o n c e n tra te d  to  
h a l f  volume and was l e f t  to  s ta n d  a t  room -tem peratu re .
Bushes o f  n eed le s  (2 9 .0  g c) ,  m .p. 159-161° ( c o r r . ) ,  were
22j-
i s o l a t e d  y ie ld in g  a f r e e  base o f  [aJp  -1 .1 °  ( l ,  1; jo* 0,900 
in  e th a n o l ) . Three f u r th e r  r e c r y s t a l l i s a t i o n s  o f th e  s a l t
115
gave m a te r ia l  o f  c o n s ta n t m .p . 163-164° ( o o r r . ) . The 
( - ) -amine o b ta in e d  from t h i s  had m .p. 54-56° from e th e r  -  
l i g h t  pe tro leu m , -1 8 .3 °  ( l ,  1; 1 .000  i n  e th a n o l) ,
pK 8 .3  (50$ e th an o l)  (Found: C, 7 2 .4 ; H, 8 .1 ; N, 4 .4 $
e q u iv . ,  314. C ^H  NO re q u ire s  C, 7 2 ,3 5 ; H, 8 .0 ; N, 4 .0 $  
eq u iv . 3 1 5 .4 ) . The ( - ) -N- a c e t a t e , need les  from aqueous 
e th a n o l , m .p. 138-139°, had [ a ] ^  - 5 .6 ° ( l ,  1; C, 1 .000 in  
e th an o l)  (Found: C, 70 .6 ; H, 7 .7 ; N, 4 .0 .  Go .Ho_,N0.* 2 / 4
r e q u ire s  C, 7 0 .6 ; H, 7 .6 : N, 3 .9 $ ) .  The ( - ) -N-benzoate
27se p a ra te d  s im i la r ly  as n e e d le s , m .p. 118-119°, and had [a J^
-4 .2 °  (1 , 1; C, 1 .000 in  e th a n o l)  (Found: C, 74 .3 ; H, 6 .8 ;
3 .5 .  C26H29N04  re q u ire s  C, 74 .4 ; H, 7 .0 ; N, 3 .3 $ ) .
The h y d ro ch lo rid e  s a l t  had m .p. 158-159° (decomp.) as n eed le s  
from e th a n o l, [ a J ^  -5 .2 °  ( l ,  1; G, 1 .000 in  e th an o l)
(Found: C, 6 4 .8 ; H, 7 .6 ; N, 4 .3 .  C^H^NO .HC1 re q u ire s
C, 6 4 .8 ; H, 7 .45 ; N, 4 .0 $ ) .
From th e  m o re -so lu b le  s a l t s  i n  th e  r e s o lu t io n ,  th e  amine 
( 50$  th e o r e t i c a l )  was l ib e r a te d  as a dark  o i l .  . The N -a c e ty l 
d e r iv a t iv e ,  m .p. 137‘~139°, had +0,9° (1 , 1; C, 1 .000 in
e th a n o l ) .
(1) S t a b i l i t y  tow ards S trong A lk a l i . -  ( i )  The (+ ) -amine 
27(0 .2  g . ) ,  [ a lp  + 2.58 was reco v ered  from  aqueous d ioxan  (50 m l.,  
1 0 $ )c o n ta in in g  10N-sodium hydroxide s o lu t io n  (2 .0  m l.) h e a te d  
under r e f lu x  under n itro g e n  (36 h r . ) ,  and from e th a n o l (50 m l.) 
c o n ta in in g  sodium (2 .0  g .)  s im i la r ly  h e a te d . The r o ta to r y  
power o f  th e  amine was u n a lte re d .
( i i )  An in tim a te  m ix tu re  o f  ammonium c h lo r id e  (0 .5  g .)  and
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the  ( - ) -amine (0 .5  g . ) ,  -1 8 .3 ° , was added to  l iq u id
ammonia t h a t  had been f r e s h ly  d i s t i l l e d  from sodium (b lue  
s o lu t io n ) . This su spension  was m ain ta in ed  in  an atm osphere 
o f  n i t ro g e n , b o th  a t  th e  b o i l  (15 h r . )  and during  th e  subsequen t 
e v ap o ra tio n  o v e rn ig h t. The (-)-a m in e  (0 .5  g » ) , as an o i l ,  was 
reco v ered  from th e  s o l id  r e s id u e .  The o i l  s o l i d i f i e d  on 
s tan d in g  (7 days) and had m .p . 25-30°, '"18 .5°(1 , 1;
_C, 1 .150 in  e th a n o l ) .  R e c r y s ta l l i s e d  from e th e r  -  l i g h t  
pe tro leum , i t  s e p a ra te d  as p la t e s  (0 .4  g . ) ,  m .p. 43 -4 8 °, and 
had [ o j j f  -1 8 .3 °  ( l ,  1; C, 1 .000 in  e th a n o l) .
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( i i i )  The ( - ) -am ine (0.1 g .)  [a Jp  -1 8 .3 °  was s im i la r ly  
re c o v e re d  w ith  U ndim inished o p t ic a l  r o ta to r y  power from  a 
su sp en sio n  o f  sodamide (0 .1  g .)  i n  dioxan (1 0 .0  m l.) when
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h e a te d  under r e f lu x  (5 h r . )  i n  an atm osphere o f  n i t ro g e n .
(2) S t a b i l i t y  du ring  S a l t  Form ation. -  ( i )  The h y d ro c h lo rid e , 
from th e  (-)-am in e  (0 .6  g .)  [ a ] ^  -1 8 .3 °  ( l ,  1; C, 1 .000 i n  e th an o l) 
in  w a te r  (5 .0  m l.) was t r e a te d w i th  a  s a tu r a te d  s o lu t io n  o f  ammonium 
a-bromocamphor- TV -su lp h o n a te  (0 ,6  g. ,  1 e q u iv .)  to  g ive  a 
voluminous p r e c ip i t a t e  (1 .1 g . ) ,  T his was suspended i n  w a ter
(10 m l.)  and th e  f r e e  b ase  (0 .6  g .)  was l i b e r a t e d  by 10N-sodium 
hydroxide s o lu t io n  and was e x tra c te d  in to  e th e r .  I t s  r o ta to r y  
power was u n a l te r e d .
27( i i )  The ( - ) -am ine, [cc]^ - 7 .3 ° ,  as i t s  h y d ro ch lo rid e
(0.2491 g . ) ,  was d is so lv e d  in  w a ter a t  room tem p era tu re  and th e
o p t i c a l  r o ta to r y  power o f th e  s o lu t io n  ( 25.0  m l.)  was m easured
im m ediate ly , - 0 . 04° , and a f t e r  fo u r hours -0 .0 1 ° ,
26The f r e e  b ase  (0 .1 2 0  g . ) ,  m .p. 49 -52°, and [cd^ -7 .1 5 °  ( l ,  1;
_C, 0 .960 in  e th an o l)  was re c o v e re d  from what was now a su sp en sio n .
The w a ter in s o lu b le  m a te r ia l  (0 .0 5  g .)  had m .p. 250-270° (decomp.) 
and c o n ta in ed  no n itro g e n ,
( 3) S t a b i l i t y  tow ard H ydroch loric  A c id . -  ( i )  The (-)-am in e  
(0 ,2 0  g . ) ,  [ c d f  -7 .3 °  was b o i le d  w ith  2N -hydroch loric  a c id  (25 m l.)
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f o r  th re e  h o u rs . The p r e c ip i t a t e  (0,11 g . ) , m .p. 185-200° 
was c o l le c te d  and t r i t u r a t e d  under b o i l in g  e th a n o l to  o b ta in  
a non -n itro g en o u s u n id e n t i f ie d  substance  (0 .0 9  g . ) ,  as a 
powder o f  m .p . 290-295° (Found: C, 73*2; H, 6 .7 $ ) . The
a c id ic  f i l t r a t e  gave b o th  an orange g la s s  ( 0.03  g .)  g iv in g  
a t r a n s ie n t  b lu e -g re e n  c o lo u r  r e a c t io n  w ith  a lc o h o lic  f e r r i c  
c h lo r id e , and when b a s i f i e d ,  th e  unchanged amine as  a s o l id  
(0 .0 5  g . ) ,  m .p. 37-4-1°, [a ]* 7 -7 .0 5 ° (1 , 1; C, 1>000 in  e th a n o l ) .
( i i )  The (+ )-am ine (0 .5  g . ) ,  t +2. 9°  was t r i t u r a t e d
under w a te r (5 .0  m l.)  c o n ta in in g  u re a  (0 .5  g .)  du rin g  th e  
dropw ise a d d it io n  o f  c o n c e n tra te d  h y d ro c h lo ric  a c id  (5 .0  m l , ) .
The a d d i t io n  o f 2N -hydroch lo ric  a c id  (1 50 m l.)  r e d is s o lv e d  th e  
p r e c ip i t a t e d  s o l id s .  A f te r  one week an in s o lu b le  powder 
(0 .1 2  g . ) ,  m .p. 264-280° (decom p.), co n ta in in g  no n i tro g e n  
was i s o la te d  as w e ll  as  th e  unchanged amine (0 ,3 5  g . ) ,  [cd^
+ 2 .7 °  ( l ,  1 ; C, 1 ,000 i n  e th a n o l ) .
S t a b i l i t y  tow ards A cetic  A cid . -  ( i )  The (+ )-amine 
(2 .0  g .)*  [ a ] ^  + 2 .9 ° ,  ( l ,  1; _C, 1.000 in  e th an o l)  and u re a  
( 2 ,0  g .)  were b o i le d  f o r  one hour w ith  a c e t ic  a c id  (25 m lf ) .
The s o lu t io n ,  hav ing  been ev ap o ra ted  to  h a l f  volume and d i lu te d  
w ith  w a te r , was e x tr a c te d  w ith  ch loroform . A non -n itrogenous
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c r y s ta l l in e  p ro d u c t (0 ,3  g .)  c r y s t a l l i s e d  slow ly  from t h i s  
so lv e n t as p rism s, m .p. 310-31 ^  (<lecomp*) ( c o r r . )  [Found:
C, 7 6 ,4 ; H, 7.6/6; M. 1270 ( v . p . o . ) ,  ( C15H22°3^4 reclu i r e s
C ,  7 6 .5 ; H, 7.4?°; M. 1193 .51 . ^  (N u jo l) , 1600 m, 1574 m,max,
1505s, 1440 m sh , 1402 m, 1365 w s h ,  1295 jS, 1240 j3, 1180 _s,
1155 ms, 1103 ms, 1095 1010 w s h ,  950 w, 920 m, 860 vw d fb t t . ,
820 m, 800 m, 723 vw. I t  was o p t i c a l l y  a c t iv e ,  t a l j p  -1 .9 °
0.905 in  chloroform ) w hereas th e  s t a r t i n g  amine
showed + 1 .7 °  ( l ,  1; JO 1.175 in  c h lo ro fo rm ). I t s  low
s o l u b i l i t y  i n  e th a n o l ( l e s s  th a n  1 mg./5 0  m l.) p rec lu d ed  u se ­
f u l  q u a n t i ta t iv e  u l t r a - v i o l e t  a b so rp tio n  s tu d ie s .  I t s  p ro to n  
m agnetic  resonance spectrum  ( in  CDCl^) gave7^ 3 .4 4 , 3 .5 ,  3 .65  (5H); 
4 .0  (1H) d o u b le t; 4 .3  (1H) s in g le t  ; c a . 6 .18  (6H) m u l t ip le t ;  c a . 
8 .75  (9H) m u l t ip le t .
The ch lo ro fo rm  m other l iq u o r s  a f fo rd e d  on ly  a gum (2 .0  g . ) ,  
p a r t i a l l y  so lu b le  in  e th e r  to  leav e  a powder (1 .5  g .)  s e p a ra tin g  
as i r r e g u la r  p rism s (0 .9  g .)  from e th a n o l , i t  had m .p . 112-114° 
and c o n ta in e d  no n i tro g e n  (Found: C, 7 5 .8 ; H, 7.6% ),
The cubes (0.0245 g . ) ,  m .p. 310-312°, were d is so lv e d  in  a c e t ic  
a c id  (10 m l . ) ,  c o n c e n tra te d  su lp h u ric  a c id  (1 .0  m l.)  was added and
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th e  s o lu t io n  was t r e a te d  w ith  po tassium  dichrom ate (0 .0 8  g .)  
ov er te n  h o u rs . The c o ld , d i lu te d  s o lu t io n  was e x tr a c te d  
w ith  e th e r  to  o b ta in  2 ,4 ,4 ’ -trie 'thoxybenzophenone ( 0.0035 g .)  
which s e p a ra te d  as p rism s , m .p. and mixed m .p . 65-67° ( c f .
G-, Werber and F.M aggio, Ann. d i . Chim. , 1960, jj>0, 1438)*
( i i )  The (+ ) -am ine, as i t s  h y d ro ch lo rid e  [cdp + 2 .4 ° ,  
was co n v erted  in to  N - (+ ) - a ,a - (2 ,4 ,4 '- t r ie th o x y d ip h e n y l)  
m eth y lu rea , m .p. 1 4 7 -1 4 ^  + 5 .8 °  (1 , 1; o,  1 ,000  in
e th a n o l ) .  The rem ainder o f  t h i s  s a l t  (0 .2  g .)  in  a c e t ic  a c id  
(8 .0  m l.)  was h e a te d  under n itro g e n  w ith  u re a  (0 .6  g .)  a t  60° 
to  e f f e c t  s o lu t io n  (0 .5  h r . ) .  A f te r  f iv e  days a t  room 
tem p era tu re  th e  p u rp le  s o lu t io n  was f i l t e r e d  and th e  rhombs 
(0 .01  g . ) ,  m .p. 305-3060 (decomp.) were c o l le c te d  b u t on 
a n a ly s is  was found  to  be con tam inated  by a r e s id u e .  A re p e a t 
o f  t h i s  experim ent w ith  a l a r g e r  q u a n ti ty  o f th e  h y d ro ch lo rid e  
( 2 .4  g .)  gave a mauve s o l id  (1 .8  g .)  which s e p a ra te d  from 
ch lo ro fo rm  (alum ina column f i l t r a t i o n ) ,  by d i lu t io n  w ith  l i g h t  
pe tro leu m , as ro d s  (0 .2  g .)  o f  m .p. 313-314° fFound: C, 77 .0 ; 
H, 7.6% M. 1060 ( v . p . o . ) ,  1200 (H ast) (C ^H ^O -^)^ re q u ire s  
C, 7 6 .5 ; H, 7.47°, M. 1193.5}* I t  c o n ta in ed  no n itro g e n  and
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showed an i d e n t i c a l  a b so rp tio n  p a t te r n  i n  i t s  n u c le a r  m agnetic 
a b so rp tio n  spectrum  to  t h a t  o f  th e  p ro d u c t in  th e  p reced in g  
experim ent ( i )  „
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V Sulphonamide H e te ro ly s is
(1) A lk a lin e  Media
(1) Aqueous. -  The sulphonam ides v^ere in so lu b le  i n  "both 
5N- and 10N-sodium and po tassium  hyd ro x id e .
Aqueous A lc o h o lic . -  The sulphonamide ( i ,  VI and 
V II) (0 .5  g . )  was reco v ered  from a b o i l in g  s o lu t io n  o f m ethanol 
(8 .0  m l.) c o n ta in in g  aqueous potassium  hydroxide (2 .0  m l.,
3.5N) a f t e r  s ix te e n  h o u rs .
(2 ) A cid ic  Media
(■*•) C onstant B o ilin g  H y d ro ch lo ric a c id . -  The sulphonamide 
(V III)  (1 .0  g .)  was suspended i n  b o i l in g  c o n c e n tra te d  h y d ro ch lo ric  
a c id  (250 m l . ) .  I t  was re c o v e re d  (0 .9 5  g .)*  w ith  und ep ressed  m .p .,
a f t e r  one h o u r. A sm a ll q u a n tity  o f  a deep re d  condensate  was
ap p a ren t on th e  upper su rfa c e  o f th e  r e a c t io n  v e s s e l .
( ^ )  A leo h o lic  S u lp h u ric  A c id . -  The sulphonam ide (V III)
(0 .5  g .)  was reco v ered  from  s o lu t io n  i n  e th a n o l (20 m l.)  c o n ta in in g  
c o n c e n tra te d  su lp h u ric  a c id  (5  drops) a t  20° a f t e r  two days.
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( i i i )  Aqueous S u lphu ric  A cid . -  The sulphonam ide (V III)
(0*5 g .)  was reco v e red  a f t e r  fo u r  hours from b o i l in g  2N- 
s u lp h u r ic  a c id  (50 m l ,) .
( iv ) C oncen tra ted  S u lp h u ric  A c id . -  (a ) The sulphonam ide
( i )  (3 .0  g .)  d is so lv e d  i n  c o ld  su lp h u ric  a c id  (1 0 .0  m l.)  to  
g ive  a ye llow  s o lu t io n .  A f te r  one week, th e  now d a rk -red  
s o lu t io n  was poured in to  ic e -w a te r  and th e  p r e c ip i ta te d  ye llo w  
s o l id  (2 .5  g .)  was r e a d i ly  s e p a ra te d  by b o i l in g  w a te r  in to  
toluene-]D -sulphonam ide (0 .8 5  g . ,  93%), p l a t e s ,  m .p. and mixed 
m.p* 136-138°, a f t e r  c r y s t a l l i s a t i o n  from w a te r , and unchanged 
amide (1 .0  g . ) ,  m .p. 154-156°, from  e th a n o l . The e th a n o lic  
m other l iq u o r s  gave a ye llo w  gum which gave d ib en zh y d ry l e th e r  
on c r y s t a l l i s a t i o n  from l i g h t  pe tro leum  as n eed les  (0 .1 5  g . ) ,  
m .p. and mixed m .p. 109-110° (found: C, 89 .3 ; H, 6 .3 .
C alc , f o r  ^26^22^: 5 H, 6 .3% ). The o r ig in a l  aqueous
a c id ic  f i l t r a t e  gave no p r e c ip i t a t e  w ith  B rad y 's  r e a g e n t .
(b) The sulphonam ide (Vi) (0 .5 0  g .)  i n  su lp h u r ic  a c id  
(2 .0  m l.)  below 5° gave a c l e a r  re d  s o lu t io n .  A fte r  f iv e  m inutes 
th e  r e a c t io n  m ix tu re  was w orked-up as above and gave to luene-]? -
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sulphonamide (0 ,1 0  g . ) ,  m .p. 137-138°. The a c id ic  f i l t r a t e  
gave an isa ld eh y d e  as i t s  2 ,4 -d in itro p h en y lh y d razo n e  ( 0.03 g . ) ,  
m .p. and mixed m .p. 251° (decom p.),
(o) The sulphonam ide (V IIl)  (1 .2  g .)  s im i la r ly  gave a 
re d  s o lu t io n  i n  su lp h u r ic  a c id  (1 0 .0  m l.)  from which was i s o la te d ,  
a f t e r  one h o u r, to lu en e-^ -su lphonam ide  (0 ,1 0  g .)  and benz aldehyde 
[a s  i t s  2 ,4 -d in itro p h e n y lh y d ra zo n e  (0 .0 8  g . ) ,  m .p . and mixed 
m .p. 233-235° (d eco m p .)]. There was a lso  i s o l a t e d  th e  crude 
s t a r t i n g  sulphonam ide (0 ,8  g .)  m .p. and mixed m .p. 155-160°, 
which on e x tr a c t io n  w ith  h o t l i g h t  p e tro leum  ( h .p .  60-80°) gave 
m ic ro c ry s ta ls  ( 0.05  g .)  from s o lu t io n  o f  2 ,4 ,6 ,2 * , 4 f , 6 f -h ex a - 
m ethoxy tripheny lm ethane, m .p. and m ixed m .p. 179-182° (R.F.M ason 
and J,K enyon, J . Chem.Soc. ,  1952, 4964).
(d ) When th e  r e a c t io n  tim e was p ro lo n g ed  from one ho u r 
[a s  i n  ( c ) ]  to  seven days, a l a r g e r  q u a n ti ty  o f  toluene-jD - 
sulphonam ide (0 .2 5  g . ,  50% th e o r e t ic a l )  was i s o la te d .
( e)  These experim en ts  [ (jc) and (_d) ] were re p e a te d  and th e  
a c id ic  f i l t r a t e  was c a r e f u l ly  examined f o r  b a s ic  m a te r ia l ,  none 
was found .
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' ( f )  The h y d ro ly s is  o f  s e v e ra l  sulphon&mides ( l a ,  I I I ,  IVs*, 
V, V I, V II I ,  and X*) was a ttem p ted  i n  l ik e  manner [a s  under ( c ) ] ,
In  each c a se , b a r  one, th e  a c id ic  f i l t r a t e  gave a p o s i t iv e  
t e s t  w ith  B rady1 s re a g e n t and th e  aldehyde i s o la t e d  a s , and 
id e n t i f i e d  w ith , known 2 ,4 -d in itro p h en y lh y d razo n e  was always 
R "1-b en za ld eh y d e . The m-methoxy s u b s t i tu te d  m oiety d id  n o t
g ive  r i s e  to  a c h a r a c te r is e d  hydrazone.
P re p a ra tio n  o f  th e  N-A lk y l Toluene-p ~Sulphonam ides, -  
These sulphonam ides (w ith  th e  e x cep tio n  o f  those  marked*) were 
a lso  p re p a red  from th e  co rresp o n d in g  known a lc o h o ls  by th e  
method o f R.P.M ason and J.K enyon ( j . Chem. Soc. ,  1952, 4966):
4 -M ethoxydiphenylm ethanol. -  m .p. 67-68° from aqueous 
e th a n o l (J.K enyon, e t  a l . ,  J . Chem. Soc. ,  1942, 605 g iv e  m .p, 
6 6 -6 7 ° ) .
2 ,4-D im ethoxydiphenylm ethanol. -  P rep a red  (85%) from th e  
ketone w ith  hydrogen a t  a tm ospheric  p re s su re  and Raney n ic k e l  
¥ .7  (H,Adkins and H .R .B il l ic a , J . Amer. Chem. Soc. ,  1948, 70, 695) 
a t  50° (1 h r . ) ,  th e  a lc o h o l had  m .p. 47-49° (A.G-,Davies, e t  a l . , 
J . Chem. Soc. , 1957, 5158 re c o rd  a q u a n t i ta t iv e  y i e l d  o f th e
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a lc o h o l , m .p. 4 9 ° , "by re d u c tio n  f o r  tw enty  fo u r  hours a t  room 
te m p e ra tu re ) .
2 ,4 ,6 -T rim ethoxydiphenylm ethanol. -  The a lc o h o l p rep a red  
from 2 ,4 ,6 -tr iin e th o x y b en za ld eh y d e , acco rd in g  to  th e  method o f  
Mason and Kenyon ( J . Chem.Soc. ,  1952, 4966), had  m .p. 124-125° 
from aqueous e th a n o l ( l i t :  m .p. 1 2 5 °). The p re p a ra t io n  o f 
t h i s  aldehyde by th e  method o f  G-.K.Smith ( j . Chem. Soc. , 1 954,
3842) gave c o n s is te n t ly  b e t t e r  y ie ld s  (>  90/ )  th a n  p re p a ra t io n  
by th e  method o f  Mason and Kenyon ( lo o . c i t . ) .
3 -Me thoxydiphe ny lme th  ano 1 . -  This was p rep a red  ( 76%) from
m-methoxybenz aldehyde and pheny l l i th iu m , and had b .p .  131 -132°/ 
200 o1 mm., 1 .5926 (M .Balfe and J.K enyon, J . Chem.Soc. .  1946, 797 
g ive  b .p .  195-19 7°/8  mm.) , The hydrogen p h th a la te  had m .p . 121- 
122° ( l i t .  m .p .: 120 -1 2 2 °).
N-q, q - (3 -M ethoxydiphenyl) m ethyl Toluene-p -su lphonam ide. -  
T his sulphonam ide s e p a ra te d  as rhombs ( 7 2 / ) ,  m .p. 159-160°, from 
e th a n o l (Pound: C, 68 .6 ; H, 5 .9 : N, 3*9. ^21^21^3^ re q u ire s
C ,  6 8 . 6 5 ;  H, 5 . 8; N, 3 . 8 / ) .
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> N - t-B u ty l Toluene-p -su lphonam ide. -  From t-b u ta n o l  
(3 .5  m l . ) ,  to luene-p -su lphonam ide  (2 .0  g .)  i n  a c e t ic  a c id  
(25 m l.)  c o n ta in in g  su lp h u ric  a c id  (2 d ro p s ) , the  r e q u ire d  
sulphonam ide was o b ta in e d  (7 days) as a crude s o l id  (1 .8  g . ,  
m .p. 100-110°) which was re  c r y s t a l l i s e d  from  w a te r w ith  
d i f f i c u l t y  to  g iv e  th e  re q u ire d  sulphonam ide, m .p. and mixed 
m.p. 112-113° (R .N ,Lacey, J . Chem. Soc. , 1960, 1633 g iv e s  m .p. 
1 1 3 .5 ° ) .
(v) Formic Ac id  (98%). -  The sulphonam ide ( i ,  and V II I ) 
(1 .0  g .)  gave a c le a r  orange s o lu t io n  in  form ic a c id  (2 0 .0  m l.) 
a t  65° from which i t  was re c o v e re d  a f t e r  tw elve hour,_.
(v i)  M isce llaneous A cids. -  The i n s o l u b i l i t y ,  e s p e c ia l ly  
a t  room te m p e ra tu re , o f N-a*a-diph.enylmeth.yl to lu e n e -p -  
sulphonam ide (2 .0  g .)  in  aqueous form ic a c id  ( 90%), aqueous 
phosphoric  a c id  ( 90%), and a c e t ic  a c id  c o n ta in in g  up to  50%
v /v  o f su lp h u ric  a c id  p rec lu d ed  th e se  as u s e f u l  s o lv e n ts .  
Complete s o lu t io n  was o b ta in e d  in  su lp h u ric  a c id  c o n ta in in g  
a c e t ic  a c id  20% v /v  and to luene-p~sulphonam ide was i s o la t e d  
(5 m in .) a t  20°. A maximum y i e l d  (0 .2  g .)  o f  t h i s  p roduct 
b e in g  o b ta in ed  betw een 8 and 24 h o u rs .
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>(v i i )  D e tec tio n  o f  th e  Aromatic S c is s io n  Fragm ents. -
(a ) The sulphonamide ( i )  (1 .0  g„) i n  a c e t ic  a c id  (10 m l.) was 
h e a te d  under r e f lu x  (0 .5  h r . )  w ith  pheno l (1 .0  g .)  and to lu e n e -  
jD -sulphonic a c id  (1 .0  g . ) .  The c o ld  s o lu t io n  was d i lu te d  w ith  
w a ter (100 m l.)  and e x tr a c te d  w ith  benzene to  o b ta in  c r y s ta ls  
(1 .0  g . ) ,  m .p . 72 -78°, which gave 4 -d ipheny lm ethy lpheno l as 
rhombs (0 .2  g . ) ,  m .p. 109-110°, from cyclohexane (Found:
C, 8 7 .4 ; H, 6 .3 .  C alc , f o r  C ^H ^O : C, 87 .7 ; H, 6 .2^)
(M.Busch and R .K n o ll, Chen. B e r, ,  1927., 80, 2245 g ive m .p, 81 ° 
s o lv a te d  w ith  benzene, and 112° a lo n e .) .  I t  d id  n o t dep ress  
th e  m e ltin g  p o in t o f  4 -d ipheny lm ethy lpheno l (0 .5  g . ) ,  m .p. 
109- 111° , from d iphenylm ethanol (1 .0  g . )  and phenol under th e  
same r e a c t io n  c o n d itio n s .
(b) S im ila r ly , i n  th e  p resence  o f  1 ,3 ,5 -trim eth o x y b en zen e  
(1 .0  g .)  ( in s te a d  o f  p h e n o l) , a  benzene s o lu t io n  was i s o l a t e d  
which y ie ld e d  a gum on e v a p o ra tio n . F i l t r a t i o n  o f  th e  s o lu t io n  
th rough  an alum ina column gave a c le a r  s o lu t io n  from which 
s e p a ra te d  2 ,4 ,6 -tr im eth o x y trip h en y lm eth an e  (0 .9  g . ) ,  m .p. 120- 
121° which d id  n o t d ep re ss  th e  m e ltin g  p o in t  o f  a u th e n tic  
m a te r ia l  (from  dipheny lme th a n o l)  (G-.W.Cheeseman, J . Chem.Soc. , 
1957, 115 g iv es  m .p. 121-122°).
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VI b Carboxamide H e te ro ly s is
d )  A lk a lin e  Me d ia
(^ ■) Aqueous. -  The carboxam ides were in s o lu b le  i n  b o th  
5N- and 1GN- sodium and potassium  h y d ro x id e .
Aqueous A lc o h o lic . -  The acetam ide (XIV and XV)
(2 .0  g .)  was reco v ered  (m .p. and mixed m .p .) from e th an o l 
(25 m l.)  c o n ta in in g  po tassium  hydroxide (5 .7  g .)  in  w a ter 
(3 .0  m l.)  h e a te d  u n der r e f lu x  (16 h r . ) .
( i i i )  A lc o h o lic . -  The acetam ide (XIV, 1 .6  g .)  was 
reco v e red  from  m ethanol (100 m l . ) ,  i n  which had been  d is so lv e d  
sodium (0 .5  g .)  a f t e r  b o i l in g  under r e f lu x  during  e ig h t  h o u rs .
(2) A cid ic  M edia.
( i )  50% -  Hydro c h lo r ic  A cid . -  The A-aminobenzamide (XX,
1 .5  g .)  in  virater (25 m l.)  was t r e a t e d  dropw ise w ith  c o n c e n tra te d  
h y d ro c h lo ric  a c id  (25 m l .) .  The i n i t i a l l y  orange s o lu t io n  
became p u rp le  w ith  th e  s e p a ra t io n  o f  s o l id .  The su sp en sio n  
was h e a te d  under r e f lu x  (2 h r . )  under an atm osphere o f  n i tro g e n , 
th e  p u rp le  s o l id  (1 .5  g .)  was f i l t e r e d  o f f .  R e c r y s ta l l i s a t i o n
130
f r o a  diinethylfonanm ide gave rods (1 .3  g*) o f  th e  h y d ro ch lo rid e
>
o f th e  s t a r t i n g  aminobenzamide, m.p. 200° (decomp.) (Found:
C> 6 4 .5 ; H, 6 .1 .  C^H^N^O^.HCl r e q u ire s  C, 64 .6 ; H, 5.8% ).
I t  co n ta in ed  io n ic  c h lo r in e  and was i d e n t i c a l  (m ixed m .p .)  w ith  
th e  h y d ro ch lo rid e  s a l t  o f  th e  s t a r t i n g  m a te r ia l  p rep a red  under 
anhydrous c o n d it io n s . A p o r t io n  o f  th e  f i l t r a t e  (10 m l.) gave 
an isa ld eh y d e  as i t s  2 ,4 -d in itro p h e n y lh y d ra zo n e  (18 m g.), m .p. 
and mixed m .p . 235-236° (decom p.). The rem ainder o f  th e  
f i l t r a t e  slow ly  d e p o s ite d  rods (0 .2  g .)  o f  4-am inobenzoic a c id  
h y d ro ch lo rid e  w hich sublim ed a t  200° (Found: C, 4 8 .4 ; H, 4 .4 ;
N, 7 .9 .  C alc , f o r  C ^ N O ^ H C l: C, 4 8 .6 ; H, 4 .1 ;  N, 8.1% ).
Continuous cyclohexane e x t r a c t io n  o f  th e  aqueous a c id ic  phase
gave a b u f f  powder (50 m g .), m .p. 222- 225° (decom p.), c o n ta in in g
no n itro g e n  (L assa ig n e) (Found: C, 7 2 .6 ; H, 6 .3 . ^23^24^5
re q u ir e s  C, 72 .6 ; H, 6.4% ). As a m ull i n  N ujo l th e  compound
-1
showed in f r a - r e d  a b so rp tio n  a t  3400 cm.
( i i )  A lco h o lic  H ydroch lo ric  A cid . -  The 4-aminobenzamide 
(XIX, 1 0 ,0  g .)  in  m ethanol (50 m l.) s a tu r a te d  a t  20° w ith  
hydrogen c h lo r id e  was h e a te d  under g e n tle  r e f lu x  (8  h r . ) ,  and 
d i lu te d  a t  20° w ith  ic e -w a te r  (50 m l . ) .  Continuous e th e r
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e x tr a c t io n  (8  h r . )  o f th e  c le a r  s o lu t io n  gave a w h ite  powder 
(0 .1 0  g . ) ,  m .p . ^  350°, c o n ta in in g  no n i t ro g e n . When th e  
e x t r a c t io n  was re p e a te d  a f t e r  an excess o f  10N-sodium hydrox ide 
had been added, an o i l  (3 .0  g .)  was i s o l a t e d  which gave w ith  e th e r e a l  
hydrogen c h lo r id e  a m ix tu re  o f  h y d ro c h lo rid e s , s e p a ra te d  by 
f r a c t io n a l  c r y s t a l l i s a t i o n  from w a te r . The le s s  so lu b le  s a l t  
was a ,a-(4 -m ethoxydiphenyl)m ethy lam ine h y d ro ch lo rid e  (3 .7  g . ,  
th e o r .  3 .9  g .)  (m .p , and mixed m .p .) ,  and th e  more so lu b le  s a l t  
showed a b so rp tio n  in  th e  i n f r a - r e d  a t  1720 cm. ( e s t e r  carbony l) 
as a m ull i n  N u jo l. The b a s ic  aqueous phase was now f i l t e r e d  
to  g ive unchanged aminobenzamide (4 .9  g - ) ,  (m .p . and m ixed m .p .) .
( i i i )  C o n cen tra ted  S u lp h u ric  A cid . -  The benzamide (XXI,
1 .0  g .)  was re c o v e re d  (0 .4  g . )  and benz aldehyde (a s  i t s  2 ,4 -  
d in itro p h en y lh y d razo n e ) was i s o l a t e d  a f t e r  th re e  days a t  room 
tem peratu re  from th e  d i lu te d  r e a c t io n  so lu tio n ,,
A f te r  te n  days, no s t a r t i n g  benzamide was re c o v e re d  and 
benzaldehyde o n ly  co u ld  be c h a r a c te r is e d .  No m a te r ia l  was 
i s o l a t e d  by con tin u o u s e x tr a c t io n  (w ith  e th e r ,  e th y l - a c e ta te ,  
o r  cyclohexane f o r  seven  hours) o f e i t h e r  th e  a c id ic  o r  the  
b a s ic  s o lu t io n .
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The 3>5~dinitrobenzam ide (XXIII, 2 ,0  g . )  in  s u lp h u r ic  a c id  
(1 0 .0  m l.)  was re c o v e re d  a f t e r  th re e  days a t  20°. A f te r  h a l f  
an h o u r a t  4-0° th e  s o l id  m a te r ia l  i s o l a t e d  was 3 ,5 - d in i t r o -  
b enzo ic  a c id  (80 m g .), m .p. 194-198° (and when m ixed w ith  an 
a u th e n tic  specim en m .p. 203- 205° ) ;  benzaldehyde was ag a in  
found i n  th e  a c id  s o lu t io n .
( i y) A cetic  A cid . -  The acetam ide (XV, 0 .20  g .)  was reco v ered  
(0 .1 8  g .)  from  a c e t ic  a c id  (25 m l.)  under r e f lu x  (4  days) under 
n i t r o g e n . The g reen  s o lu t io n  d e p o s ite d  some i l l - f o r m e d  rhombs 
(10 mg.) th a t  l o s t  t h e i r  p u rp le  c o lo u r when d ry , m .p. 292-297°
( d e co m p .)(c o rr .)  [Found: C, 76 .05 ; H, 7-2; N, 0 .0 .
( C19H23°2^n re q u ire s  C, 7 6 .2 ; H, 7 . 7 ^ 3 .
(v ) 98% - Formic A cid . -  The 4 -n itrobenzam ide  (XXII, 0.21 g .)  
gave a c le a r  ye llo w  s o lu t io n  i n  form ic a c id  (5 .0  m l.) a t  70° 
du rin g  48 h o u rs , from  which i t  was re c o v e re d  (0 .2 0  g .)  (m .p. and 
mixed m .p . ) .
The acetam ide (X I, 1 .0  g .)  was reco v e red  from i t s  s o lu t io n  
in  fo rm ic  a c id  (5 .0  m l.) a t  40° during  tw elve h o u rs , as was th e  
benzamide (XVI, 1 .0  g . i n  25 m l .) .
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The ph thalam ic a c id  (XXIV, 0 .50  g*) in  form ic a c id  (15 m l.) 
gave a g reen  s o lu t io n  from which p h th a l ic  a c id  (0 .1 3  g * ) , m .p, 
and mixed m .p. 190-194° ( s e a le d  tube) r a p id ly  s e p a ra te d  (0 .5  h r . ) ,  
Unchanged ph thalam ic  a c id  (0.31 g .)  was re c o v e re d  from th e  
d i lu te d  f i l t r a t e .  a ,a-(4-M ethoxydiphenyl)m ethylam ine (0 .1 0  g .)  
was i s o la te d  i n  th e  u su a l manner and c h a r a c te r is e d  as i t s  
N -ben^yl d e r iv a t iv e  (m .p. and mixed m .p. 173-175°) •
The acetam ide (X II, 3 .0  g .)  gave a c le a r  g reen  s o lu t io n  
w ith  fo rm ic  a c id  (1 0 .0  m l.) which slow ly  (11 days) d e p o s ited  
a  n o n -n itro g en o u s  g rey  powder (50 m g .), m .p. 205-210°. The 
unchanged acetam ide (1 .9  g . ) ,  m .p. and mixed m .p. 160-161°, 
was reco v e red  when th e  r e a c t io n  s o lu t io n  was d i lu te d  w ith  
w a te r (10 m l . ) .  From th e  f i l t r a t e  a, a-(4-m ethoxydiphenyl) 
m ethylamine (0.1 g .)  was i s o la t e d  and c h a r a c te r is e d  as i t s  
N -benzoyl d e r iv a t iv e  in  th e  u s u a l way.
The benzamide (XVTl) (3 .0  g .)  i n  form ic a c id  (175 m l.)  
a ffo rd e d  an in so lu b le  powder (1 .45  g .)  a f t e r  e lev en  days a t  20°. 
This had  m .p. 205-210°, r a i s e d  to  286-292° by t r i t u r a t i o n  under 
h o t a c e t ic  a c id . A more r a p id  r e a c t io n  o ccu rred  a t  65° ,  th e  
p u rp le  s o lu t io n  (10 m l.)  gave a n o n -n itro g en o u s powder m .p. 205-
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215° w ith in  a q u a r te r  o f  an hour [Found: C, 83 .3 ; H, 6 .1 .
req u ir e s  C, 83 .5 ; H, 6 .4 /9  which was too  in s o lu b le  
in  camphor fo r  a m olecu lar w eigh t d eterm in ation .
The 3 ,5 -d in itro b en zam id e  (XXIII) (0 ,5  g .)  gave a c le a r  
brown s o lu t io n  in  form ic a c id  (10 m l.)  a t  20° from w hich i t  
was re c o v e re d  a f t e r  fo u r  days. The acetam ide (XV) (1 ,0  g .)  
was reco v e red  from i t s  re d  s o lu t io n  i n  fo rm ic a c id  (10 m l.) a t  
20° (0 .5  h f . ) .  T his r e a c t io n  s o lu t io n  a t  30° became p u rp le  
(10 m in .) w ith  p r e c ip i t a t e d  s o l id  ( 0 .4  g .)  o f  m .p. 190-230°.
The s o l i d  was r e - p r e c ip i t a t e d  as a  powder (0 ,3  g . ) ,  m .p . 281- 
283° (decomp.) ( c o r r . ) ,  from benzene -  l i g h t  petro leum  
[Found: C, 76 .6 ; H, 7 .4 ; N, 0 .0 . ( ^ re (lu: r^ e s
C, 7 6 .2 ; H, 7 .7 /9 .  I t  p o ssessed  a b so rp tio n  maxima a t  206 and 
287 mji b u t i t s  s p e c i f ic  e x t in c t io n  c o e f f ic ie n t  co u ld  no t be 
determ ined  (low s o lu b i l i ty )  and so t h e i r  r a t i o  a t  th e se  wave­
le n g th s  was found  e206: e287: :  ^
A s im ila r  p ro d u c t (0 ,5  g . ) , m .p. 285-292° ( c o r r . )  (m .p. and 
mixed m .p .) was i s o l a t e d  from  t h i s  acetam ide (1 .0  g .)  in  dim ethyl- 
formamide c o n ta in in g  fo rm ic  a c id  (50 m g .).
( i )  I n  S u lp h u ric  A c id . -  The acetam ide (X II) (0 .7  g .)  
in t im a te ly  mixed w ith  sodium to lu en e-jD -su lp h in a te  d ih y d ra te
(0 .5  g*) was added to  s t i r r e d ,  ic e -c o o le d  su lp h u ric  a c id  (10 m l .) .  
The deep g reen  s o lu t io n  (10 m in .) was poured  in to  ic e -w a te r  
(50 m l .) ,  a gum was i s o l a t e d  which r a p id ly  hardened to  a h u f f  
powder (1.1 g .)  o f  m .p. 85-95° (decom p.). I t  was p r e c ip i t a t e d  
from aqueous acetone  as a powder (0 .4  g . ) ,  m .p. 171~176° c o n ta in in g  
no su lp h u r (L assa igne) o r  n itro g e n .
( i i )  I n  A ce tic  A cid C o n ta in ing  S u lp h u ric  A cid . -  The 
acetam ide (XIV) (0 .2  g .)  in  warm a c e t ic  a c id  (1 0 .0  ml,,) c o n ta in in g  
su lp h u ric  a c id  (5  drops) was im m ediately  t r e a t e d  w ith  an a c e t ic  
a c id  (10 m l.)  s o lu t io n  o f  sodium to lu e n e -jg -su lp h in a te  d ih y d ra te  
(0 .1 8  g .)  and h e a te d  a t  60° (18 h r . ) .  The c h e rry  re d  s o lu t io n  
was poured  in to  w a ter (25 m l . ) . The on ly  in s o lu b le  m a te r ia l  
(0 .2 8  g .)  t h a t  was p r e c ip i t a t e d  c o n ta in ed  su lp h u r. The m .p .
was r a is e d  to  i 75—79° by c r y s t a l l i s a t i o n  from ch lo ro fo rm  -  
l i g h t  p e tro leu m .
( i i i )  In  A ce tic  A cid C on ta in ing  Formic A cid . -  The acetam ide 
(X III) (2 .4  g .)  i n  a c e t ic  a c id  (50 m l.)  was t r e a te d  s u c c e ss iv e ly
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w ith  form ic a c id  (25 m l. t o t a l )  ( r e d  s o lu tio n )  and sodium to lu e n e -  
p -s u lp h in a te  d ih y d ra te  (11 .0  g .)  ( c o lo u r le s s  s o lu t io n ) .  The 
s o lu t io n  was h ea ted  a t  60° (3 h r . )  and rhombs (2 .9  g . ) ,  m .p . 
175- 177° [u n d ep ressed  on adm ixture w ith  p ro d u c t, m .p . 175-179° ? 
from ( i i ) ] ,  were i s o l a t e d  a t  room te m p e ra tu re , showing a b so rp tio n  
in  th e  in f r a - r e d  (N u jo l m ull) a t  1333 and 1141 cm.  ^ (v s) (?S=0). 
R e c r y s ta l l i s a t i o n  gave rhombs (0 .7  g . ) ,  m .p. 180° (decom p.)
(p u rp le  a t  1 66° -  p u rp le  on exposure to  su n lig h t)  (Found:
C, 51#45? H, 2.7%)# The d i lu te d  r e a c t io n  s o lu t io n ‘a ffo rd e d  
more m a te r ia l  ( 2 .4  g .)  (m .p. and mixed m .p .) ,  so lu b le  i n  c h lo ro ­
form b u t in s o lu b le  in  e th e r .  E th er e x t r a c t s  o f  th e  aqueous 
phase gave a gum (2 .0  g .)  co n ta in in g  no amide ( in f r a - r e d )  o r  
su lp h u r (L a ssa ig n e ) . The c r y s ta l l in e  p ro d u c t above, s e p a ra te d  
from ch loroform  (c h a rc o a l)  as rhombs, m .p. 184-185° (decomp.) 
t h a t  became p u rp le  on exposure to  s u n l ig h t  (Found: C, 41 .5 ;
H, 3 .4 ;  N, 0 .0 ; S, 3 7 .6 # ) .
( iv )  I n  9 ^ -Form ic A cid . -  The acetam ide (XV) (1 .0  g .)  i n  
form ic a c id  (10 m l.)  c o n ta in in g  sodium to lu en e-jD -su lp h in a te  
d ih y d ra te  (1 .0  g .)  was reco v e red  a f t e r  fo u r  hours a t  20°. On 
be ing  h e a te d  a t  65° d u ring  e ig h t  hours th e  r e a c t io n  s o lu t io n
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gave an in so lu b le  b la ck  powder (0 .56  g . ) ,  m .p. 6 5 -7 0 ° , 
c r y s t a l l i s i n g  as  rhombs (50 mg.) o f m .p. 290-295° ( decomp,)
( c o r r . )  from e th a n o l , c o n ta in in g  no su lp h u r (L assa igne)
(Pound: C, 7 3 .6 ; H, 6 .6 ; N, 0 .0 $ ) .
The acetam ide (XIV) (0 .2  g .)  in  fo rm ic  a c id  (0.1 m l.) 
gave a  g reen  s o lu t io n  a t  60° (5 m in .) ;  a s o lu t io n  o f  sodium 
to lu en e -jD -su lp h in a te  d ih y d ra te  (0 .2  g .)  in  form ic a c id  (0 .2  m l.) 
was th e n  added. The unchanged acetam ide (0 .1 8  g . ) ,  m .p . and 
mixed m .p. 137- 139° ,  was reco v ered  i n  th e  u su a l manner a f t e r  
h a l f  an h ou r.
(4) N-A lk y lu rea  Form ation
( i )  In  A ce tic  A cid c o n ta in in g  C oncen tra ted  S u lp h u ric  A cid . -  
The acetam ide (XV) (0 .2  g .)  in  warm a c e t ic  a c id  (5 .0  m l.) was 
added to  u re a  ( 0.07  g .)  in  a c e t ic  a c id  (2 .0  m l.)  co n ta in in g  
su lp h u ric  a c id  (1 d ro p ). The s o lu t io n  became orange (3 h r . ) ,  
r e d  (24  h r . ) ,  and th e n  p u rp le  (7 d ay s). D ilu t io n  w ith  w a te r  
gave a p u rp le  s o l id  (0 .2 5  g .)  which was p r e c ip i t a t e d  from benzene -  
l i g h t  pe tro leum  as a powder ( 0,15  g . ) ,  m .p. 279-282° ( c o r r . ) ,  
c o n ta in in g  no n i tro g e n  (L assa igne) (Pound: C, 76.35; H, 7 .8 .
^C19H23°3^n r e l u i r e s  C, 7 6 .2 ; H, 7 .7 $ ) .
( i i )  I n  98$-Formic A cid . -  The acetam ide (XIV) (0 .2 0  g .)  
i h  warm form ic a c id  (0 .10  m l.)  was added to  u re a  (0 .0 8  g .)  in  
form ic a c id  (0 .22  m l.)  u s in g  a c id  ( 0.05 m l.) to  com plete th e  
t r a n s f e r ,  th e  s o lu t io n  a t  80° was s t i l l  a c le a r  yellov/ a f t e r  
tw enty  f iv e  m inutes g iv in g  th e  unchanged acetam ide (0 .1 8  g .)
(m .p. and mixed m .p .) on d i lu t io n .  In  th e  absence o f lire a 
th e  s o lu t io n  became p u rp le  w ith  p r e c ip i t a t io n  o f s o l id .
The acetam ide (XV) (1 .0  g .)  in  form ic a c id  (1 0 .0  m l.) a t  
50° w ith  u re a  (0 .1 0  g .)  gave a p u rp le  su sp en sio n  from which was 
i s o l a t e d  no n -n itro g en o u s m a te r ia l  (0 .3  g . ) ,  m .p. 290-295° ( c o r r . ) .
A m ixture  w ith  th e  m a te r ia l  o f  m .p. 279-282° ( c o r r . )  Lad m.p. 
281-291° ( c o r r . ) .
( i i i )  In  A cetic  A cid  c o n ta in in g  Tolaiene- p -Sulphonic A cid . -  
The acetam ide (XTV) (2 .0  g .)  was re c o v e re d  from i t s  s o lu t io n  w ith  
u re a  (2 .0  g .)  i n  a c e t ic  a c id  (7 .0  m l.) c o n ta in in g  to lu e n e -£ -  
su lphon ic  a c id  (1 .0  g .)  a f t e r  tw elve hours a t  60°.
(5) Form ation o f  A ra lk y la te d  1 . 3 . 5~Trimethoxybenzenes
( i )  The acetam ide (Xl) (2 0 .0  g .)  and 1 ,3 ,5 -trim ethoxybenzene  
(5 .0  g . )  were h e a te d  under r e f lu x  i n  a c e t ic  a c id  (50 m l.)  c o n ta in in g
to luene-j> -su lphon ic  a c id  (20 g .)  (0 .5  h r . ) .  D ilu te d  w ith  
w a ter (500 m l.)  and b a s i f i e d ,  th e  r e a c t io n  m ix ture  a ffo rd e d  
benzhydrylam ine (50 mg.) c h a ra c te r is e d  as i t s  N -a c e ta te  (m .p. 
and mixed m .p. 144-146°) and n e u tr a l  m a te r ia l  (25 ,0  g . ) ,  a 
w a te r - in s o lu b le  g rey  powder. T r i tu r a t io n  o f the  l a t t e r  
(1 0 .0  g .)  w ith  benzene (80 m l.) a t  6° l e f t  a  re s id u e  o f  the  
s t a r t i n g  acetam ide (5 .0  g .)  as rhombs (m .p, and mixed m .p . ) . 
The dark  co lo u red  benzene s o lu t io n  was added to  a  column o f 
s i l i c a  g e l ;  e lu t io n  w ith  benzene gave c r y s ta l l in e  m a te r ia l  
(4 .6  g .)  which was s e p a ra te d  by slow c r y s t a l l i s a t i o n  from 
benzene -  l i g h t  pe tro leum  ( b .p .  60-80°) in to  prism s (0 .1 0  g . ) ,  
m .p. 160-164° (nov\r in s o lu b le  i n  ben zen e), and rods (4 .2  g .)^  
m .p. 109-146°. R e c r y s ta l l i s a t io n  o f  th e  form er from carbon 
te t r a c h lo r id e  gave b is (  d ipheny lm ethy l) -1 ,3 * 5 -trim ethoxybenzene 
as p rism s (80 mg„) o f m .p. 166—167° (found: C, 83 .9 ; H, 6.55 
N, 0 .0 .  C ^ 0  r e q u ire s  C, 84 .0 ; H, 6 .2 $ ) .
I t s  p ro to n  m agnetic resonance spectrum  in  CDC1_ i s  ta b u la te d
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b e l o w :
(e)
OCH.
b
'CH CH
DCH
(b)3
( a )
(e)
•jT H M u l t ip l ic i ty Assignment
6.96 3 S in g le t 1 x  CH 0 -j (a)
6 .59  ; 6 S in g le t 2 x CH-0-j ( i )
3 .95 2 S in g le t 2 x  .CH ( a l ip h . ) ( 0)
3 .7 0 1 :S in g le  t a r y l  H ( i )
2 .7  6 20 M u ltip le t 20 x phenyl H (2 )
The low er m e ltin g  m a te r ia l  was s im i la r ly  t r e a te d ,  b u t a t  - 5 ° ,  
and th re e  f r a c t io n s  were o b ta in e d : (a) (0 .9  g . ) ,  m .p. 163- 166° , 
(b) (0 .8  g . ) ,  m .p . 109-146°, and ( c ) (2.1 g . ) ,  m .p. 114-117°. 
The m .p. o f  th e  l a s t  f r a c t i o n  was r a is e d ,  w ith  d i f f i c u l t y ,  to  
120-121°, u n d ep ressed  on adm ixture w ith  d ipheny lm ethy l-1 ,3 * 5 -  
trim ethoxybenzene (m .p. 120 -1 2 2 °).
I t s  p .m .r .  spectrum  is  s im i la r ly  ta b u la te d :
CH (c )
) H M u l t ip l ic i ty Assignment
6.42 6 S in g le t 2 x CH,0 D (a )
6.22 3 S in g le t 1 x CH_0 D G>)
3.89 1 S ih g le t H a l ip h . (° )
3.81 2 S in g le t 2 x a r y l  H ( i )
2 .76 10 M u ltip le t 10 x pheny l H ( i )
( i i )  The co rresp o n d in g  benzamide (XVT) (2 0 .0  g . )  s im ila r ly  
t r e a t e d  a f fo rd e d  benzhydrylam ine (500 m g .), benzo ic  a c id  (100 mg. 
and a n e u tr a l  powder (1 8 .0  g . ) .  This (w a te r- in s o lu b le )  powder 
a ffo rd e d  ammonium to lu e n e -£ -su lp h o n a te  (0 .3  g . ) ,  m .p. 324-326° 
when th e  p ro d u c t was t r e a te d  w ith  h o t benzene i n  which th e  s a l t  
was in s o lu b le  (Found: C, 4 4 .7 ; H, 5 .9 ;  N, 7 .5 .  C alc, f o r
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C H^NO S C, 4 4 .4 ; H, 5 .9 ;  N, 7 .4 $  (G-.R.Clemo and E.W alt on,
- J . Chem. Soc. ,  1928, 726 g ive  m .p . 325-330°).
The s t a r t i n g  benzamide (4 .5  g .)  was i s o la t e d  from th e  
powder (1 0 .0  g .)  i n  th e  manner p re v io u s ly  in d ic a te d ,  and th e re  
was a ls o  o b ta in e d  bo th  th e  b is (d ip h en y lm e th y l)-1  ,3 ,5 - tr im e th o x y -  
benzene ( l . 8 g . ) ,  m .p. and m ixed m .p. 165-167°, and d ipheny lm ethy l- 
1 , 3 , 5 -tr in e th o x y b en zen e  (3 .7  g . ) ,  m .p . and mixed m .p. 117-119°.
( i i i )  The acetam ide (XIV) (5 .0  g .)  s im i la r ly  t r e a te d ,  b u t 
a t  60 °, gave a n e u t r a l  p ro d u c t c o lo u rin g  re d  a s i l i c a - g e l  
column ( th e  c o lo u r was d e s tro y ed  by an a lk a l in e  w ash). Not 
one o f  th e  tw e n ty -e ig h t e lu a te s  y ie ld e d  a c r y s ta l l in e  m a te r ia l  
e i t h e r  alone o r w ith  added l i g h t  petro leum  o r  carbon  t e t r a c h l o r id e .  
On a ttem p ted  d i s t i l l a t i o n  o f a  p o rtio n ,, u s in g  a 3 cm. lag g ed  
V igreux column, when th e  b a th  tem p era tu re  reached  240Q th e  
p re s su re  ro se  from  0 .5  mm. and a d i s t i l l a t e  (1 ,0  g .)  o f  b .p .  101- 
1 0 2 ° /2 .0  mm. was o b ta in e d  which c i y s t a l l i s e d  on co o lin g  as r o s e t te s  
o f  p l a t e s ,  m .p. 45-49° undepressed  on adm ixture w ith  1 , 3 , 5 - t r i -  
m ethoxybenzene. R e c r y s ta l l i s a t i o n  from  l i g h t  petro leum  ( b .p .  
60-80°) gave p rism s (0 .5  g . ) ,  m .p. 50-51° (Round: C, 64 .3 ;
H, 6 .8 .  C alc , f o r  C y ^ O  : C, 64 .3 ; H, 7 . 1 $ .
143
D em ethylation  o f  a p o r t io n  o f  the  n e u t r a l  p ro d u c t above 
w ith  p y r id in e  h y d ro ch lo rid e  (L .S .H orn ig , J . Amer. Chem. Soc. ,
1952, 74, 4577) on ly  gave a b la ck  t a r  so lu b le  i n  2N-sodium 
hydroxide from which i t  v/as p r e c ip i t a t e d  as co ag u lan t gummy 
m a te r ia l  by c a r e f u l  a c id i f i c a t i o n .
c
( iv )  The co rrespond ing  benzamide (X V IIl) (5 .0  g .)  s im i la r ly  
gave n o n -c ry s ta l l in e  n e u t r a l  m a te r ia l .  The in f r a - r e d  a b so rp tio n  
showed marked s im i l a r i t y  to  t h a t  o f  th e  n e u t r a l  p ro d u c t i s o la te d  
from th e  p rev ious experim ent and to  t h a t  o f  2 ,4 ,6 - t r im e t  ho xy- 
trip h en y lm e th an e . Benzoic a c id  (50 mg.) ?fas a lso  i s o la te d ,
b u t no amine.
(v) Benzamide (1 .5 g .)  i n  a c e t ic  a c id  (50 m l.) w ith  
to lu en e -j)-su lp h o n ic  a c id  (5 .0  g .)  was h e ld  a t  60° f o r  h a l f  an 
hou r. No benzamide was i s o l a t e d  by p ro ced u res  d e ta i l e d  above. 
When, how ever, th e  volume o f  a c e t ic  a c id  was reduced  to  (10 m l.) 
and benzene (5 .0  m l.)  was added th e n  benzamide (1 .3  g .)  was 
re c o v e re d  from  th e  re a c tio n -m ix tu re  by such  m entioned p ro c e d u re s .
The benzamide (XVIIl) (5 .0  g . ) ,  1 ,3 ,5 -trim ethoxybenzene 
(3 .3  g * ) , and to lu en e -jg -su lp h o n ic  a c id  (5 .0  g .)  were h ea ted  a t
60° f o r  h a l f  an hour in  a c e t ic  a c id  (1 0 .0  m l.)  c o n ta in in g  
benzene (5 .0  m l . ) .  The re d  s o lu t io n  was poured  in to  i c e -  
w a te r (30 m l.)  and th e  c l e a r  s o lu t io n  was co o led  b e fo re  
making a lk a l in e  ( to  pH 8) . The odour o f  ammonia was a p p a re n t.
The su sp en sio n  was f i l t e r e d  f re e  o f  s o l id ;  th e  l a t t e r  was w e ll 
washed w ith  ic e -w a te r  ( 5 x 3  n il.)  and benzene ( 3 x 3  n il,)  and 
was d r ie d  to  g iv e  a b u f f  s o l id  (0 ,5 0  g . ) ,  m .p, 95-1 02°.
T r i tu r a t io n  under b o i l in g  w a te r (2 x  20 m l.)*  and c o n c e n tra tio n  
in  vacuo o f th e  aqueous phase ( to  5 .0  m l.)  gave f e l t e d  n eed le s  
a t  0° (0 .2  g . ) ,  m .p. 124-126°, r a i s e d  by  one r e c r y s t a l l i s a t i o n  
from w a te r to  m .p. 129-130° ( 0.16  g .)  u n d ep ressed  when mixed 
w ith  a u th e n tic  benzamide (m .p . 129-130°). The re s id u e  in  
benzene was f i l t e r e d  f re e  o f  s o l id  and th e  f i l t r a t e  was added 
to  a s i l i c a  g e l  column. E lu tio n  (benzene) gave a gum (5 .8  g .)  
[Found: C, 7 3 .1 ; H, 6 .3 ; N, 0 .0 ;  OCgH , 5 .5 ^ M ,? 925 ( E a s t) .
C23H2304(cc2V r e ( *u i r e s  ° >  7 3 * 5 ;  H ,  6 , 9 ;  OCgH 1 1 . 2 # M . ,
408].
The gum (1 .0  g .)  in  a c e t ic  a c id  (10 m l.)  was t r e a te d  
dropw ise w ith  bromine in  a c e t ic  a c id  ( 70% v /v ) u n t i l  a d d i t io n  
o ccasio n ed  no f u r th e r  r i s e  in  tem pera tu re  o f  th e  deep re d  
r e a c t io n  s o lu t io n  (max. tem p. 36° w ith  in te r m i t te n t  w a ter c o o lin g ) .
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The crude re d  s o l id  i s o l a t e d  by  d i lu t io n  w ith  w a te r c r y s t a l l i s e d  
^as n eed les  (1 .1 g . ) ,  m .p. 140-142°, from e th a n o l (found: C, 2 5 .9 ;
H, 2 .5 ;  B r, 5 3 .5 . C alc , f o r  CQHQBr 0 : C, 2 6 .5 ; H, 2 .2 ;
7 7 J J
B r, 59.0% ). The m .p, was undepressed  when mixed w ith  a u th e n tic  
sym-trib rom trim ethoxybenzene  (m .p . 143-144°) (W .W ill, Chem. B er. , 
1888, p a r t  1 , 2J[, 603 g iv es  m .p. 1 4 5 °).
(v i)  The p reced in g  experim ent was re p e a te d  w ith  a r e a c t io n  
tim e o f  fo u r h o u rs , and  a co rrespond ing  n e u tr a l  p ro d u c t (3 .6  g .)  
was o b ta in e d  as a gum [found: C, 72 ,4 5 ; H, 6 .6 ;  OC^H^, 9 .5 .
C26H27°5^0C2H5  ^ re q u ire s  C> 72 ' 4 > H> 6*9; 0C2H5 10^ *
T his  p ro d u c t (1 .6 g .)  when t r e a te d  i n  te tra h y d ro fu ra n  (5 m l.)  
w ith  trim ethylpbenylam m onium  tr ib ro m id e  (1 .9  g .)  i n  te tra h y d ro ­
fu ra n  (20 m l.)  (A.Maquet and J ,J a c q u e s , B u ll . Soc. chlm . f r a n c e ,
1961 , 1822 and 1962, 90) gave ye llo w  in s o lu b le  m a te r ia l  
im m edia te ly . The su sp en sio n  was h e ld  a t  4° o v e rn ig h t b e fo re  
i t  was added to  i c e - c o ld  s a tu r a te d  sodium hydrogen c a rb o n a te , 
e x t r a c t i o n  w ith  ch lo ro fo rm  a ffo rd e d  a p u rp le  gum (1 .6 g , ) .
T h is s e p a ra te d  from e th a n o l (c h a rco a l)  as s traw  co lo u red  p la te s  
o f  d ib rom o-1 ,3 ,5 -trim ethoxybenzene  (0,1 g . ) ,  m .p, 129-129.5°
( c o r r . )  (found: C, 3 3 .2 ; H, 2 .9 ; B r, 4 8 .2 . C alc , f o r
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C9H10Br2°3 ' C’ 33*2 ’ H> 3#1; B r> ( ° - H esse> Ann., 1893,
276, 329 g iv es  m .p. 132-133°)*
( v i i )  N -(a , a-D iphenylm ethyl) sa licy lam id e  ( G-.W.H.Cheeseman 
and R .C .P o lle r ,  J ,C hem .S oc., 1962, 5277) (10 g .)  in  a c e t ic  a c id  
(100 m l.)  was b o i le d  ( 0.5  h r . )  w ith  sym- 1rim ethoxybenzene (10 g .)  
and to lu e n e -j)-su lp h o n ic  a c id  (10 g .)  . The p u rp le  s o lu t io n  was 
c o n c e n tra te d  to  h a l f  volume and added c o ld  to  ic e -w a te r  (250 m l.)  . 
The gumny p r e c ip i t a t e  hardened  to  a g rey  powder (16 g . ) ,  m .p.
78-84° (decom p.). A p o r t io n  (3 .0  g .)  in  benzene (c h a rco a l) was 
d i lu te d  w ith  l i g h t  pe tro leum  ( b .p .  60- 80°) and was im m ediately  
f i l t e r e d  from  th e  f lo c c u le n t  p r e c i p i t a t e .  P la te s  (C .65 g .
95%), m .p. 119-120°, slow ly se p a ra te d  from th e  p a le  brown 
f i l t r a t e .  The m .p, was u n a lte re d  by m ix ture  w ith  a u th e n tic  
d ip h en y lm eth y l-1 ,3 ^5 -trim eth o x y b en zen e . (Pound: C, 79.3?
H, 6 .4 -  C alo . f o r  C ^H ^O  : C, 79 .0 ; H, 6.6$Q .
(6) Experim ents w ith  2 .4 .6 -T rim ethoxytriphenylm ethane (A ).
( i )  D i s t i l l a t i o n .  -  The e th e r  (A) (0 .5  g .)  a t  1 60° (b a th  
tem p era tu re ) under n itro g e n  gave a d i s t i l l a t e  o f  b .p ,  100 -102°/
2 .0  mm. which c r y s t a l l i s e d  as r o s e t t e s  o f p la te s  (0 .1 2  g .)  m .p.
40-45° and when mixed w ith  1 ,3 j5 -trim e th o x y b en zen e .
( i i )  Bro mi n a t io n . -  (a) The e th e r  ( a) ( 1 ,0  g .)  i n  carbon
te t r a c h lo r id e  (10 m l.)  was t r e a t e d  w ith  bromine i n  t h i s  so lv en t 
(1 m l./lO  m l.)  u n t i l  c o lo u r p e r s i s t e d  (max. temp., 3 5 ° ) . - A f te r  
an ho u r the  orange s o lu t io n  was poured in to  w a ter (100 m l.)  
and-- th e  y e llo w  gum which was i s o la te d  was washed w ith  w a te r 
by d e c a n ta tio n  and c r y s t a l l i s e d  from m ethanol, i t  a ffo rd e d  
sym-trib rom otrim ethoxybenzene  (1 .2  g .)  as f l u f f y  n e e d le s , 
m .p, 1 43-144° and when m ixed w ith  an a u th e n t ic  specim en (m .p.
144-145°) .
The m other l iq u o r s  gave a second crop (0 ,2  g . )  s e p a ra te d  
m anually  in to  n e ed le s  o f  sym-trib rom otrim ethoxybenzene  ( 0.15  g . 
m .p . 140-142°, and cubes (50  m g .), m .p. 103-108°, the  l a t t e r  
s e p a ra te d  from l i g h t  pe tro leum  ( b .p .  40-60°) as p rism s of 
d ib e n z h y d ry ie th e r  (20 m g .), m .p. 1 09-110° (K o fle r  b lo c k ) , 
unchanged on adm ixture w ith  a u th e n tic  e th e r  (Pound: C, 89*4;
H, 6 .3 .  C a lc , f o r  CggH 0: C, 8 9 .1 ; H, 6 .3 # ) .
(b) The e th e r  (A) (1 .0  g .)  in, te t ra h y d ro fu ra n  (5 m l.) was 
t r e a t e d  w ith  trimethylphenylammonium bromide as in d ic a te d  above
Dibromo-1 , 3?5-trim ethoxybenzene (0 ,2  g ,)  s e p a ra te d  as s traw  
co lo u red  p la te s  from e th a n o l, m .p, and mixed m .p, 128-129°*
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